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MISCELLANEOUS. 


Memorandum of Ordnance found on the works of the Fort of 
Kurnool on the 16th December 1815. ‘Vide fig. 1. 


a rs 
Ee) on wos 
Nature of | ,. = os E a) 4 °S Remarks. 
Ordnance. | % a) 
g 
| Ibs. | oz. | in. | pts. | ft. | in 
1 
Malabar Iron 
Gun.. .... | 1) 187) 0) 11{ 6} 18) 0 |On Blocks, 
» » » | 1/155] Of 10) 5] 15] 07 do. 
ese si] 1.140 0} 10 0 7| 0} do. 
i » 9 9 | 1 102} 8} 9} Of, s-13] 0 [On Truck Carri- 
: age, 
: » » {Tt 72) Of 8 Of 19) 0 lon Biocks, 
i wo » » ft] 48 O| 7 0} 12) 0} do. 
\ Sos sy hy 4 OF) Css) «OO igi 
ess. 
» 9» » | 1] 24 Of Of Of 11) 0 [On Carriage. 
» » | 1! 241 0} 0} =O} 7-6 [On Blocks. 
» 9 | 1} 24 Of 0} «=O «10, O [On Carriage. 
ees, htt) 24 0 0 0 8| 6] do. 
» 9 | HH 18; 0} 0} OF 8! O On Truck Cani- 
| age. 
® » ow) lf 18 OF OF O s| 0 Dismounted. 
» 9 9 | 1} 18) OF OF Of} 9 0 [On Carriage, 
ee conf ti 24 0] 0 0) 10} 6] do, 
» » wm» ft] 124 OF =O} | «6O}) 8! OO [On Trick Carri- 
| age. 
hoy» | ty 12) 0} OY CO 6 9 |Dismounted. 
w 9 9 | 2 9 0) -0| 0} 5) 0 |On Blocks. 
no» »fl 9 O| OF} OF 6 9 1On Truck Carri- 
age. 
» 9 » | 8 Of OO} 0} 6G O (On Carriage. 
» » w»|1) 6 OO} O  O! 6 103,0n Blocks, 
m 99 fl 4 0; 0 0} 4 11 JOn Carriage. 
He Se sy fd 4 0: 0 0 6, 0 |On Blocks. 
> eee Og 4 0 0 Oo; 68 O do. 
nan 2 0 0 0 8 0 do. 
» » »}l) 9 Of OO} O| 9 6 [On Carriage, 
Meee ys oy) 2 1 0 60 0 4) 6 do. 
Tron Swivels... 1] 3, 0, 0! | 4| 0 JOn Blocks. 
» Y, 31 1 Oo 0 0 3| 0 do. 
» peels. 7 q ‘| Oo} 0} of o 
———_——__——, 


| 
| 


* BIS lea 
“oo & tu ton F 
Nature of |. = . 8 § "2 | 8°5 Remarks. 
Ordnance. Ss £&1la co 
| tbs. | oz. | in. | pts. | ft. | in. 
Malabar Mor- 
tarslron.. 1] 0; 0} 14] O} O, OjFixed in the 
ground. 
» » oo» |W Oo; Of of Of OF Of do 
» » wl 2 C8 OF 5S Oo Ol O do. 
» » wf 4 0 OF 38 OF OF O do. 
Brass Guns../ 1/9, 0} 0; 0} 7| 0jOn Carrriage. 
” ns 2, 4, OF UF OF 6 O} do. 
* * 4] 3 6] 0} OFS, do. 
% mY 1 3} 0 Oo} 60 4 0 do. 
Py ” 2 2 0 ue 0 5 0, do. 
” ” 1] | 0 c 0 3 0, do. 
» Mortar. | 1! 0; Of 9 25{ Of} O/Onatruck Car- 
riage. 
» Swivels. | I 0, 8 0 0 3] 6] Unserviceable. 


Asstract oF ORDNANCE. 


Guns [Tron Malabar. ..... ..se00 ceeeeees 
Swivels do. .......0.. 
Gingalls do. ...... .. 
Mortars do. ......... 
Guns Brass 
Swivels do. .. 
Mortars do. . 


Total of Ordnance.... 81 


N. B.—About 50,000 lbs. Gunpowder. 
35,000 ,, Saltpetre. 
18,000 Musket Balled Cartridges. 
A large Godown, full of Ground Rockets. 
about, 35,000 Hammered Shot from 1 to 24 pdrs. 
Jive Lights, great quantity, 


STATEMENT OF THE NUMBER OF ORDNANCE AT THE 


FOLLOWING SIEGES. 
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* This in the number actually sent from Madzas for the expedition. The above is 
taien from the published accounts of Sieges; regimental guns are not included, iu 


Taay of the old seiges each battalion had two 6 pounders. 
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List of Ordnance, Carriages, Ammunition, and Stores, supplied from the 
Arsenals of Fort St. George, Bangalore, Bellary, and Secunderabad 
Jor the use of the Rurnool, Field Force.—August 1839. 


From | From 
Fort | From | From Secun-| 
ARTICLES. Saint pea aa der- | Total | 
George] “Te abad. a 
ae ee 
No. | No. {| No. No. No. | © 
Tron with carriages { 
wiLimbers, 18 Parry | | 0 | ‘ | di 
anon Da cans 0 1 4 0 5 
» » Mor. with beds Sin, 0 0 0 8 3 
n brass, By 0 0 1 0 1 
n ” h ” xy Shin. 0 0 0 4 4 
» heavy Howt. 
"Car."& Limber 5yin.¢ 0 0 1 3 4 
arts, Ammunition............ 0 ) 3 10 13 
i e< 0 1) 2 3 5 | 
ae 0 0 14 71 85 
0 0 0 1 ] 
| 0 0 0 1 1 
0 0 1 0 1 
(Carriages transporting with i 0 0 4 0 4 
0 0 1 0 1 
0 0 2 4 6 
» Gun skeleton...... 0 0 6 2 8 
Ammounrrion, 
iT 0 0 8 0 8 
0 0 21 0 21 
100 0 0 0 100 
o 0 | 3,300 0 | 3,800 
” » yy 12 pdr. 0 0 | 3,800 0 | 3,300 
i » » sinf 0 0} 1,350} 0 | 1,350 
» oo»  Sby 0 0 | 1,000 0 | 1,000 
” » filled for 
bursting common shells (1) 0} 600 0} 600 
53 inch 
» » » SCS.18pdr.! Of of 200] 0! 200 
yan stees 12 | o| o! 200} 0| 200 
cartZiac, "ae" +n 0 o} 50 o| 650 
artridges cloth empty 
bursting corn. sh. Bhi ¢ ® ° O} s74| 874 
nn» S.C. shot Sf) of Of © | 99 | 99 


[_—____. 


ARTICLES. 


Car., cloth filled bursting ? 
Howtz. |Zozs....54in. § 
x» 9 empty ,, 5, 12 pdr. 
a ah Be 6 ozs. 
» » filled . 65 
» Serge ,, How. ...5}in. 
» » empty ,,...5$ ,, 
Fuzes, drove, pies : we 


5gin. 
Gunpowder......... Madras 
L: G...Ibs. i 
n BG. yo. 
» Mealed ,, 


” ” 


” 


” 
Lights, blue... 
(Match, cotton . 
country. 
a quick . 
Portfires, drove. 
|Rockets, signal. 
Shot, iron round.... 
ern erenle 
canister grape 18 
12 
+o » _5$ inch 
Sph. case filled 18pdr. 
” » 12 

» on OF 
common....8 
oo} 


” 


” 


” ” 


| 


” 


°; 
Shells, 


Smart Arm Ammunition. 


Balls, leaden 1st size.. 
Cartridges, shotted musket 
rifle 
fuzil .. 
pistol .. 


” 
” 


” 

Flints, musket” : 
»  Tifle and fuzil. 
» Pistol...... 

Patches, greased... 
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List of Ordnance, gc. continued. 


From From 
From | From 
Fert Banga-| Bella- Seeun-| total 7 
aint | lore wl der- a 
George 3 | abad. 2 
| 
—— —--| & 
No. No. No. | No. o. | = 
0 | Cv) 0} 153! 153 
0 0 0) 12 12 
0 0 0 6 6 
0 0 Oo; 351 51 
0 0} 200} 264 | 464 
0 0 '1,100 | 540 | 1,610 
1,590 | 0 500 539 | 2,539 
3,000 0 | 500 | 2,450 | 5,950 
0 0 /1,795 | 250 | 2,045 
0 |22,500 | 33,300 22,497 |78,297 
0 o| 315 90} 405 
0 0; 45 | 45] 90 : 
0 0 20 50 80 
0 o| 647 54 | Ill 
0 0 11 0 11 
0 0 15 4 29 
0 0 
0 H 0 “ 
OG) 0 
o| oo 
0 0 
0 0. 
0 0 i 
0 0 
i) 0 
o| & | 
1,000 | o | 
0 0 | 
0 0 13,050 0 | 13,650) 
0 |260,000) 500,000) 96,090'856,000) 
0 0 | 13,650; 0 | 13,650 
0 | 0 9,800! 3,900 | 12,800 
0 | 6,949 | 31,950| 0 | 38,899 
0 | 25,000] 53,445] 11,200} 89,645 
0 | 2,00! 2,888} 800 | 5,688 
0 0 2185 0 | 3,195 
0 0) 0 | 13,650 
eee 


: 
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List of Ordnance, gre. continued. 


ARTICLES, 


Srores. 


Adzes, brass Coopers. 
» irony, 

ron Carpente 
Avvis ., Smiths. 
ugers Carpenters. 
> Fuze brace. 


” 
G d 
> Canvas Bows er... 
Bamboos, large... 
. small... 
4 Copper hoep: 
no 45 
» budge 4 
»Ammun. , 4 4 9» 


on 4 inn 


” 


per hoops. 
» Flint ,, 4. iron 
ws, hand, 
ets, Commo! 
leather for shel 


pairs. 
»» Country small ,, 


Fuze with 
Standing | Vice 


Squnits of Wine .. 


Ammunition . 
Tools & stores 


| Bartels, powder HOlbs with 


» empty with cop 


8, forge Eur. large, 


n Hand for proving shells. 


From | From 
Banga-| Bella- 
lore. | ry. 
No. | No. 


~ 
Ot WO CO OO 


LJ 
°o 


5 


i 


fod 


ay 
rare 


i 


eoocooooco0o0 co ooeo co oo8 eo coocoocoocoooococoococo 


2 22 

2 2 4 

taples. 2 3 5 
1 0 1 

1 0 1 

10 0 10 

10 22 32 

20 0 20 
15 5 20 
4 3 7 

a eS 
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List of Ordnance, Je. continued. 


ee Bella- |5€°%?-/Total, 
Axricizs. Tore. r der 
i % | abad. 
No. | No. | No. | No. 
Bottles Common.. 0 () 4 4 
Boxes, Copper dredging. .. 0 2 10 12 
» Quick match........ ) 2 10 12 
» Fuze wooden.. 0 0 3 3 
» Packing of sizes... 0 0 | 4 4 
» Ammunition cop- 
Scans 0} 540 0} 540 
Shot and Packing... oO} 176 O| 176 
Brass, Old. 0 40 10 50 
Brushes, painting hair. ° 6 | 0 6 
‘Buckets, Gun leather. 0 10 10 20 
” ” 0 0 | 3 3 
“ Tar PA 0 11 5 16 
Buatin of Colours.. C1) 6 2 8 
Camphor ..... 0 6 0 6 
Candles, wax. vies eStels 0} 100 38 | 136 
(Canvas, Kur.. \.bolts & yd 15 15 | 4,10 | 84,1 
Cases, packing of sorts..... 0 0 18 8 
Chains, measuring 0 1 1 2 
berets 1) 20 6 26 
Chest, Laboratory & cart 
complete... H 0 i ° 1 
0 0 2 2 
0 1 0 1 
0 15 0 15 
y i) 
Cubits—Pieces. j e 7 . 20) 
» » blue 30, 4  «. 0 0 2 2 
. Waxed.... Cubits., C1) 40 6 46 
- Canvas powder.... 0 5 4 9 
Coins Gun upper 0 12 0 12 
a » under 0 12 i) 12 
»__ Mortar. (0) 2 0 2 
Coir, loose. . oO! 150 50 | 200 
Collars, Bulloc! e 0 182 0 182 
Colors, Camp with staves 
. large... i | . © : 8 
» » ow oo» Stnall...... 0 0 10 10 
Compasses, brass common 
: eae 0 2 16 18 
» .» Gunners 0 7 6 13 
» iron Common.. 0 2 1 3 
»_ » Calibre large (1) 2 2 4 
Coal, char... ...... Bushels... 1) | (1) 4 4 
cies Iron commen: a C1) 30 20 50 
Cylinders, tin for Mortars 
: ae 8 ‘och ¢ 2 | i | 3 | ‘ 


° 


FE Se ee een 


s 
4 
«. 
< 
A 
Cylinders, tin for Mor. 5}in 1) 1) 4 4 
Dammer... .......-.00000 Ibs... 0 30 20 50 
Drivera, brass Coopers..... i) 3 2 5 
» and Setters for Fuze 0 2 6 8 
0 2 14 16 
0 0 4 4 
0 8 0 & 
0 0 1 1 
0 2 1 8 
0 84 20 104 
0 0 12 12 
i) 0 64 64 
0 74 0 74 
Files, three square for Saws. 0 2 0 2 
wy Of SUFT8.. wos eee 0 50 41 91 
Fishes, Gun with § Staves... e 2 2 4 
Flags, Brigadier 12 feet b 
ee ean Set.-t| Of Mt al 3 
» Union Comg. Officer's. 0 ) 1 1 
Formers,cartridges.gun | 8pr. 0 2 0 2: 
BMY awa Geel, 80 2 0 2 
» » Mortar 8 Inch... 0 1 (1) 1 
» won 5b» o 1 1 2 
» Howr. 53 4, «.. 0 1 1 2 
Funnels, copr. large & small. 0 3 6 9 
to. Seee Sones i oO 2 2 4 | 
Guagen iron for shot & shell.; ri) 0 2 2 
brass for shells sin.set. 0 1 0 1 | 
octal ss 3} of] if] of 1 
a eae ite shot 18pdr. , et 0 2 0 2 
» 1» oy» 12pdr.,y 0 2 0 2 
» wooden for Wads¢ 0 2 0 2 
WB yn 
” noo” nn a 0 2 0 2 
Gimlets, carpenters of sizes. C1) 12 | 10 22 | 
Gins, complete with spare 
falls, blocks, and hand- 0 ; 1 1 2 
0 2 2 4 | 
eer ewe C1) 15 10 25 
for heating shot 
. with carriers, rakes &c. \ 0 1 0 1 
complete......... | | 
eee 25 ts 1) 1) 63 63 
thick...of 20 cubit 
Pieces... ) 70 | 0 70 | 
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List of Ordnance, gc. continued. 


From 
From | From |,_. 
Banga-| Bella- Beenn Total. 
ARTICLES. lore. | ry. | abad. 
No. | No. | No. 
(Gunny, broad & narrow pieces 0 1) 30 
Hammers, claw........... 0 15 7 
a Sledge . 0 6 1 
7 Hand. 1) 10 7 
Handspikes traversing] 8pdr. 0 8 o 
NA ADL 0 8 0 
. » — Shinch} =o 1 0 
” Nina oSeroee 0 0 6 
” purchasing. 0 73 30 
Haversacks; uo leather. i) 30 12 
leads, rammer common. 
18 pnt 2 6 ° 
wy ow 12 ye 0 6 o 
” Concave 13 ,, 0 6 0 
» oo» 99 12 pdr... 0 6 C1) 
» —» 9» S$ inch... 0 ! C1) 
» Spunge Gun 18 pdr. 1) 6 0 
» oo » ley ° 6 0 
'Helves, for Mamoties spare. C1) 70 0 
5 » Axe broad ,, 0 12 i) 
” oo” i 0 12 0 
” Pe) 0} 100 Y 
Hooks, bill. .... : 0] 200] 100 
Hooks: washer ...... pairs... C1) 12 | 0 
loops, copper spare for 
" Pooider hanrolis i o 0 B 
Husk, Paddy... .. Bushel... 0 0 1 
Instruments, Gunner aia 0 6 10 
rit perpendicular. 
» » Quadrant, plummet..| (1) 6 5 
Pe »  Spirit....| 0 0 5 
»_Vices Fuze wooden .... 0 5 6 
» Forsph. case shot of sorts} 0 Oo; 1 
» Pincers fuze brass..pairs 0 0 | 10 
Inshavers Cooper... , 0 1 0 
Tron, priming large a 0 85 12 
» Bolt... lbs . 0} 400} 100 
» Square a 0! 800] 200 
» Fiat. Ne 0| 800] 200 
» Hoo} pens 0} 150] 50 
» Rod. - 0} 70] 30 
» Beuk.. ” 0 3 1 
vy Caulking. or 1 1 1 
» Soldering . Aa (1) 1 1 
» Old.......ee. 0} 150] 180 
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List of Ordnance, gc. continued. 


From | From | From 
Banga-| Bella- dere 
Aaticrss. lore. TY: | abad. 
z No. | No. | No. 
Jacks, hand large & small... 0 2 2 
Junk, Europe a eee Ibs, | 400} 100 
Kettles, iron pitch... 0 1 1 
Knives, Laborator. a 0 12 6 
rn —_ Clasp.. 4 0 28 4 
n Grass... 0 0 20 
Ladders, scaling ) 0 10 
Ladies, iron dipping. ¢ o 1 1 
3 » melting...large...| 0 1 1 
5 yy ee Stall... 0 1 ] 
» copper with worms lpr, 0 i 3 
» » 9» » 12, 
(Lanterns, dark ..... | 0 3 2 
3 muscovy. 0 3 3 
Lead, white. Oo! 40 0 
ep PEM aie Nisan arts tes 0 40 0 
Leather, tanned country hds, 0 10 5 
Line, hambro..... skeins. . 0 9 5 
» deep sea eae a a ee 
slog it " 0] 35 15 
» _ hand.. ts 0 6 0 
» mer ” M 7 | 10 
Linstocks with cocks...... 0 20 0 
Locke, pad with keys, iron i 0 8 | 0 
louble 
> ww » 9» Single... o - 40 
ono» brass .... C1) 0 2 
[Mamoties, with helves 0 68 | 100 
Measures, copper, powder, 
large...sets 0 1 0 
1 9 yy SMall... ,, 2, 0 1 2 
Nails of sorts, copper Ibs. ry 15 | 5 
» oy irony, Oo} 125} 95 
” ” » tinned , 0 50 0 
Needles, gunny .. 0 150 50 
» sail... 0 75 25 
» Sewing . 0; 175] 100 
Nets, coir for wads. oy 0 19 0 
Oakum, Europe.... . lbs... o| 200] 500 
- gallons .. 0 35 1 
0 35 0 
0 50 1) 
0 50 0 
0 100 0 
0 5 0 


Secun- Total. 


No. 


Remarks. 
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List of Ordnance, gc. continued. 


| 


ARTICLES. 


Palms, hand, steel......... 
Paper, portfire Europe, qrs. 
” ” country 4, 
Pegs, tent ..... 
‘Perambulator. 
Pickets, park . 
" platform... . 
Pincers, brass fuze.. ‘pairs. 
» TON gg vee oy = 
» common 
Pins, linch...spare . 
» iron yoke. ..... 
Pitch............barrels, 
Planes, of sorts.........+ 
Plate screws with taps, large; 


» small 
Poles spare for ammn. carts 
” ey platform a 


Pouches, priming. 
Punches, shell. 
Rasps, of sorts ....++ + 
Reels, camp with line .....- 
Relievers, for spring spikes| 
Resin. ....6- 
Rivets, copper * 
Rods, measuring. “10 feet... 
 S 


.country: 


ao elbs... 


Rope, Europe.. in, fathows| 


Pa » 444, coils. 
” BF ayo 
” » 2» on 


” noo 


” country 23 & 1hin. 


From | From 


‘Banga-| Bella- 


lore. 


Zz 
° 


» ratline. fathoms... 
» tentwhite yds... 
“ey, blue. ee 
» drag heavy field: .sets 
ns » light Shin 
un. 


R ubbers, le . 
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List of Ordnance, fe. continued. 


From 
From | From 2 
Banga-| Bella- Seeun Total. 
Agricurs, lore. | ry. | abad. 

| No. | No. | No. 

Oj a7) Tre 2455 

0 1 0 1 

0 1 ! 2 

1) 3 0 3 

0 10 10 20 

» tennant | 0 1 0 1 

Scales, copper, large. . prs... oj. 1 0 1 

s 3 Small... 4, ... 0 2 2 4 

» on » With et 0 0 1 1 
triangle. pre. 
» Wooden with triangle 

and weights i he E 9 1 

» Gunter’s brass....... 0 + 6 Io 

issors, Laboratory. C1) 40 10 50 

7 0 1 2 3 

0 1 0 1 

0 2 0 2 

0 2 0 2 

tY) 1 0 1 

‘ tes 0 1 0 1 

sere” howtteere ot nee 1) 1 0 1 

wi iron for wi oO} or 

2 sizes....dozens} © £0) ba t? 

Searchers, gun with relievers| 0 3 2 5 

Tge, common... . pieces... 0 10 qo 20 

Setters, steel for saws...... 0 8 C0) 8 

Sheers, Tinman's ... prs... C1) 1 C1) 1 
Sieves, powder, brass wire 

+. Single . 1 k 2 

Sinnet, for spunges...balls... 0 12 8 20 

Skins, sheep untanned..... 0 0 17 17 

Slings, mortar.... oe C1) 0 2 2 

Solder, copp er. (i) 7 8 10 

» pewter . 0 7 3 10 

Spades... .....- 0 10 15 25 

pikes, gun ragged C0) 9 10 19 

» 5, Foun 0 9 10 19 

a » spring. (1) 9 10 19 

Spirit, of Turpentine, 1) 6 2 | 8 

i 0 | ° 3 3 

0 8 0 8 

0 8 () 8 

0 2 0 2 

0 5 0 5 

0 5 0 5 

0 3 0 3 

0 13 0 13 

0 13 0 13 

0 2 0 2 


Remagxs. 


See | 


From 


From | From 
Banga-| Bella- [SSey. (Totel- 3 
Arricres. lore. | TY: | abad. s 
|__| ——| —— E 
N No. | No. ad 


” 

Spunyarn. 

Spokes, for 

a) platform ” 

on» care wheels of sorts 

Staff, bamboo, Brigr- complete 

Staves, spunge country...-- 

Steel, Europe 

Stocks, lint with cocks. 
» portfire ..-.++-- m 

Stone, grinding with tro} gh) 
» oil, ‘Turkey complete 

'Tacka, copper spunge...1bs.. 


eooocooooe 
Adena 

eo 
ceosooce 
~BBcammeo 
0 ees 


~ 
— 
x 


NN 
onoo 
—_— 


we 
rei) 


a ee 
—  @ 
a 
~ 
~ 
a 


eooooo°o 


aw 
or 
on 
Ra 
——_— 
~ 
o 
aon 
eT 
~NSaeis 
“@ wae 
2 
a4, 
os 
a8 


| 
6 22 


eaweroo 


limber. - . 

y amrmun. cart or Wag: 

Tar & grease mixed filled kg. 
» common filled...barrels| 


———. 
eee 


Jecee . 3 
Limber, teak sheathing -bds. 14 0 14 
” ” + oroet a ; ‘ 2 
uggies.. 

e 4 ghimbeam... 4 o 4 
6 | 0 | 6 | 

80 30 100 

0 4 0 4 

iV) 5 0 5 

0 1 3 4 

» » ammn. cart, ) 3 10 13 

no” platform 5, 0 40 72\ 112 

Transport carge- 4 4 

ct) 
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List of Ordnance, $c. continued. 


——— 


From rom 
por En Secun- Tot 3 
int der- 3 
George} Y | abad. 3 
No. No. | No, | No. | os 
0 3 2 61 
1) 6 6 12 
oO 6 oO 6 
0 2 1 3 
0 157 184) 341 
0! 6,600 0 | 6,500 
i) 32 0 82 
0 15 10 25 
0 0 1 1 
" ee 0 0 1 1 
\Whips Ballocks.......7..”_. 0 o! 30 | 30 
Wrenches, iron for screw nuta ) 7 5 | 12 
Yokes, Quadruple pole..... Ci) 48 9 57 
” ea trace. ... 0; 102 6 108 
* common pole... 0 22! 90 112 | 
” » trace 0 107 1 218 
» ‘Rew muster. 0 7 24 31 | 
For rae Exoineers, Sap- 
PERS AND Miners, 
0 200 i) 200 
0 50 0 50 
0] 200 0! 200 
0 25 0 25 
g8, sand leather . 0 | 2,879 0 | 2,879 
” » dungaree 12,000] 7,944 0 /19,944 
” » guony. 0 | 3,032 0 | 3,082 
Baskets country... 0] 200 0; 200 
Choakers, fascin. 1) 10 C1) 10 
Crow-bars...., (i) 25 ) 25 
{') 10 0 10 
0 6 0 6 
100 | 500 0} 600 
0 300 0} 300 
0 100 C) 100 
0] 200 0] 200 
0 50 C) 50 
0! 250 0} 250 
0' 20 0 20 
10 0 0 10 
1g 0 0 19 
” 31 0 i) 31 
Ladders, escalading. O; 25 Oo}; 2 
ine Hambro 10 0 0 10 
x» Log Euro 10 0 0 10 
Mallets, wooden i) 10 i) 10 
Mamoties,..... . 100! 300 0; 400 
Prickera, copper... 19 o 0 10 
Rods, priming brass 9 ° 0 2 
os ree De Osl eS Soe | 
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List of Ordnance, fe. continued. 


Eon From 
Sail Bella- | Total. ” 
Anticuzs. aie: ee 
‘y. 
George, { 3 
aes CI 
No. | No | No! 
Saws, cross cut 4 (1) 4 
Shovels, Europe . 150 49 | 199 
1 oO 1 
5 9 5 
l4 oO 14 
By orpen or THE OFFIccR CONG. 
Cepep Distaicts ror two 6 Pors. 
0 


ttles, copper with spirits ofwine.... 
Boxes, » for Ammun. Cart..... 
» » dredging with 1lb meald. pdr. 
yy Quick match with 1 skein each. 
» Fuze with 30in each .. 
Bucket, wooden tar........ 
bp serge f filled 14 Ib. 6 pdr. 
mpty.... 6 
7 ® cloth filled, ‘warty 
‘Carts, ‘Ammmunition 
Cloth, waxed 
Fellies.. ........ 
Locks, pad with keys iron single...... 
Match, cotton... 
Oakum, Europe. 
Pole, for Ammunition cart. 
Portfires, drove.... 
Rope, Europe 14 inch . 
Shot, iron round fixed to botms..6 pr. 
tin canister.... . 


a 


Noe 
WOAROSOm AL ROR 


Tene Europe coarse . 
Yokes, new muster. 


ecoocece|cocscoosoocooesoososo 
& 


ecooecocooococcocooocscocoose 


Remargs 


‘Cartridges, shotted musket... 
»  fuzil 

Flints, musket. 

» fuzih. 

Surruizp ro 389Ta Reaimenr N. I. 

Cartridges, shotted musket. 

Flints.......ssessee seessooesees 
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LIST OF ORDNANCE, STORES, &c. IN THE FORTRESS 
OF KURNOOL ASCERTAINED BY THE COMMITTEE 
OF WHICH MAJOR BOND WAS PRESIDENT, 
lita OCTOBER ee ee en 

ie ee ee teed No. 

Gunpowder loose....ccsesesccocccscecscceecesclbs 211,663 
Saltpetre loose.....0 sevecceee ny | 857,601 
Sulphur loose......+ eeereoese gy 
Cartridges Shotted Ginjal..... 

* Blunt Musket....... 

»  Shotted , . +e» | 238,000 
a Cloth filled, in No. 5s, 342, hoa 20 02: ‘ Ibs 
“to 40 lbs. ‘containing Gunpowder. . 


»  _Cloth empty of sizés ies 1 to'42 pdrs 
Ordnance Brass Howitzers. 


| eee vee 
Camel Pieces, 
Iron Wall Piece: 
Bottoms Shot of sizes..... 
Balls leaden loose of aizes. , 
Shells Spelter ‘filled and fazed of sizes 
Canisters for’ Grape Tin empty... 
x Copper ,, c.oe.. wteees 

Shot Canister Copper Grape filled with balls 10 i inc! 
‘3 » Chain of sizes... . 63.006 

w Grape Quilted of sizes, 
Ps » Spindle ° 
» Canister Tin filled with ee 
» Tron loose routid from I to 42° PAT. eececcceces 79,762 
hells common empty Spelter of ‘sizes from 1 to 25). 


inches Giameter.... cc. eeceeees se ee eseececoes 24,589 
» Empty 5 feet diameter.... ‘ 1 
« » _ Spelter S.C. of sizes. 323) 
ot Bar with Spelter heads....3.; seeeeveee 100) 


» Round loose Spelter of sizes from 3 to 32 oa 
uzeg drove and graduated of sizes...... ee eeees 
atch Quick Boxes large......, 
» Cotton.... veces, 
easures Copper 


” Me ccccacccceee o ese vees 
en, 
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ARTICLES. ' 


Armlets....scsseveceecsseccccarecccacs 
Axes Battle....06 
Bayonets Musket. eee 
Blunderbusses......02++ee+eee 
Belts Country Leather Brown... 
Fowling pieces double Barrel... 

Single * oe 
Musket with double Cylinders Self. loading. . 
Helmets Chain... oes tee 


» Stocks... 
Matchlocks..,. 
Maces Iron. sie cccesecseeves 
Pistols double Batreled.....+. 

» Single ” 

vy Barrels.,.cecee 
Pouches Country Leat! 
Plates, Brass Breast....sseee 
Rings Brass Round..... 
Rifles Single Barreled.... 
Swords with Scabbards..... 
Spears with Shafts,..seeve- 
Shirts of Mail,...seoes- 
Shields ..... 


‘ubes... 


Daggers with Sheaths....s+e+ees 

Copper in Sheets, Plates and Ingots. . 
Iron Ore. Pee eee eevee 
Tron Wrought of sorts, 
‘Lead in Sheet and Pig., vey 


'|Salanomoniac . 
Solder Soft. ...+eeeseee eeeeees a 
xletrees Iron Wrought...e.seseveve: as 
Chains Iron Trace of sorts and lengths. 
» Small measuring.....e.-ceeee 
Coals Europe.. 
(Candles Wax... 
Cylinders Copper 
Doors Iron Old........ 


Breadth owsne Toor buddrit River 
«at Llurmpsaughur 
2iaken by Lteud* Kirnkend. 
o Phe MMadtras Arisilery. 


PLM MUY UH OL B42 Sf? 


“Age ens rote 
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wear 
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by the Treops ‘ = ie b- 
‘under the Command BS ate gc ae 
a ang Teme Ebi dak 
Lieut Col. Dyce 34°LL.: sy RE one 
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eee 


Axgricies. No. 

-— 
Hemp uncleaned..oe.ssssesersecsessecece eves scwrt, 

ws Cross Cut Country new. : 
Uokoos, Elephants with Ivory Handles, eeeeeees 

paiereuy Se eeveeeeneee 
Rockets . . 

tink Pots... ooevee wee 
Infernal Machines. . . 
tl) 


NOD 
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Abstract of Ordnance Sound in the Fortress of Kurnool, 
by the Committee of which Major Bond was President, 


October 1840. 


Ornpmance. 


—— 


Dismounted, 


Torax. | 157 ——___Torar. | 457} 443] 600] 
[ET SEPT EE were also 4 Brass Guns in the F oundry 8 feet long, 
‘erently 12-pounders, but not finished. 
reat of te ofthe Brass Gans were 6-pounders, and of English 


Of the Brass Ginjals, 5 were mounted ‘on Elephant and 5 


on C, 
C nal ep 5 of the Iron Ginjals were also mounted on 
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Memorandum regarding the Disposal of the Stores found 
at Kurnool.—By Lieutenant Batrour. 


Major Bond recommended the Gunpowder in quantity 
Ibs. 211,663 to be sent to the nearest stations for the Ez- 
ercise of. the Artillery-but not for Practice, only in the 
event of its being found near our “ Proof Range.” It 
has however given such wretched ranges, that I am sure 
it would be a waste of time of carriage expences, to at- 
tempt to store it for any other purpose than that proposed, . 
and as it must be removed from the Fort of Kurnool, owing - 
to the dangerous way it is exposed, and it being impossible 
to apply it to any purpose which would reimburse the ex- © 
pense of the carriage, it would be advisable to throw the .. 
whole of it into the river Toombuddra, reserving the fine 
sporting Dartford and Pigou Gunpowder. : 


The Saltpetre 857,601 Ibs. is of a fair description and .,. 
would answer well for our Powder Mills. The only enquiry. 
which is requisite is to ascertain the cost of delivery of 1000 
Ibs. of Saltpetre at Madras, and the cost of carriage of this . 
supply now at Kurnool to Madras. The Sulphur is of the. ' 
usual fair article of trade, it is certainly advisable to bring *: 
this supply down to Madras, it being worth the carriage: 
and of this there are lbs. 273,020. 


There are about 100,000 Cloth Cartridges filled with, : 
Powder, all these I would recommend to be thrown into the.,” 
xiver Toombuddra.. re 


ny 
Of the Ordnance, all the Brass ones may be turned tos-*: 
useful purpose. There are some highly ornamented Guns,"*; 
Howitzers, and Mortars, all ef these can be easily set: 
apart and would be ornamental at the. Presidency when*s: 
neatly mounted. Of the other Pieces they might be sent, 
to Masulipatam “ via. Innacondah” and there embarked for," 
Calcutta. These Pieces are composed of Zinc, Lead and... 
Copper, in varying proportions, and it will be necessary to 
separate these metals before the Copper can be brought into 
use forour Ordnance. This ought to be particularly ex-' te 
plained, if sent to Calcutta, lest the same mistake should be 
made as occurred with the Mahidpore Ordnance. These*y,: 
had like those of Kurnool, a great proportion of Zine which. 
when exposed to a heavy fire decomposed. I do not think Mel 
the Iron Guns are worth moving. ‘The cast as well as Iron“, 
bar pieces are all large heavy and useless pieces, and ited 
Re gg 


pemeey veers ce ntene 


ee 
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thought necessary their Trannions might be knocked off or 
they might be used as anchors in the river for the ferry 
boats. In the event of any of the Pieces being too heavy 
tobe easily moved, they might be melted up in the furnaces 
sill at Kurnool, or they might be broken which would not 
\e difficult to effect. A large store of firewood would save 
ay expenses for melting the Pieces. The whole of the 
bill Cartridges, Musket, should be thrown into the river, 
merving the balls as lead. All the Shot, Shells, Grape 
ude of Zinc should be melted upto destroy them, and 
a Zinc then advertized to be sold at Kurnool, or the 
netal might be sent to Secunderabad, it is a metal coming 
into use with the Natives, and being cheaper than Copper, 
lad or Tin is indemand. ‘The price which might be ob- 
ined for it is about 300 rupees per ton. 


The Iron Shot are principally of hammered Iron, those 
Cast Iron are useless and would not pay the Carriage 
tpenses, whereas those wrought might be turned to a use- 
hl purpose as good Iron, the Cast Iron ones to be destroy- 
tdand the others run up into bars. All the fuzes, cotton 
match and quick match to be burned. 


All the Arms, Armour, Pistols, Matchlocks, Spears, 
Muskets, to be sent to the Presidency, all the Belts, and 
Pouches te be destroyed. The Flints are of a good quali- 
ty, and. might be distributed to the Arsenals, but they 
te not so large as our Musket flints. The Copper is in 
thets, plates or ingots, and all of an excellent quality and 
night be turned to a useful purpose at the Mint to which 
itshould be sent. The Iron ore I think might be smelted 
# Kurnool, and without expense as there is a large sup- 
Hy of firewood. The iron wrought consists of hoops, bars, 
nds, plates and pieces, and all of a good description. 


The whole of it might be distributed to the different 
4nenals. Lead is in sheet, of which the greatest quantity 
‘in this form, and the remainder in pigs, all of it of a good 
qulity and English. 


The sheet tin is the common article of supply from En- 


= packed in cases of, I think 150 in each, and might 
distributed to the different Arsenals. 


The Steel is in tabs weighing about 150 Ibs. each and in 
mall pieces, but all described to be of a good description. 


_The Zine might be sold at Kurnool, it is not worth bring- 
tg to the coast, where its price would be reduced. 
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The whole of the Laboratory compositions, the rockets, 
blue lights, stink pots, &c. should be destroyed. 


All the empty tin Canisters, and all these at present 
filled might I think be found useful in working up for our 
Canister shot. - 


I think the above notes would be found sufficient to guide 
any Officer in disposing of the stores, only it is requisite for 
the safety of the ‘I'roops that some decision should be come 
to, regarding the disposal of the Gunpowder. 
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Proors of Gunpowder received from Kurnool with a Sozil, agains 
mangoe boards, half an inch thick, placed 3 of an inch in rear oft 
each other. The boards previously soaked in water. 


SAINT THOMAS'S MOUNT. 


Fuzm. |Bat| 


Number of 
Planks pierced. 


Nature of Powder. [2 
ae 


Date. 


Nos, 1 and 2. 
Powder from Ashreef 
Khan's house Fine. 


Powder fine Grain from 
Hussain Khan's house. 


28th November 1839, 


No. 4. 
Loose Powder No. 
\godown No 1 Magazine, 


66 
“64 
6.60 


No. 5. 
Powder in cartridge 
from No, 2 godown No, 
1 Magazine, 


No. 6. 
From chatties from No, 
\3 Kotah or Godown. 


A great number of Sparks were observed at a distance from the mortar 
after firing ; and with No.6 powder from the Fuzil, sparka were seen 
to fall at from 15 to 20 feet from the muzzle. 

Inthe proof with the Fuzil, the Steel Ball had to be forced down after 
the first round with each description of Powder, shewing thereby that the 
Barrel must have been extremely foul, the Barrel was washed out afler 
the proof of each description of powder. 


~ 
a 
oa 
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Paoor of Gunpowder received from Kurnool, with a Panpvium Evrov- 
vittn, weivhing 3 grs. 4 lbs. Length 29 inches, Diameter of Bore 1:7 
inches; and length of Pendulum from the centre of the Bore to the 
point of oscillation 31-325 inches. 

SAINT THOMAS'S MOUNT. 


| VIBRATION. 


| Nature of Powder. Ird. | 2rd. | 3rd. , mean. 


Charge. 


‘Nos. I aod 2 mixed! 
powder from Ashreef,2 0z.| 1645 | 17°25 
)Khan's house: fine. 


| 

| No. 3. 

_'Powder fine grain from} 0 | 19°43 | 18°36] 19°44] 19°21 
+-Hussain Khan's house. 


17-6 | 17°53 | 


7 


Su 


No. 4. 
Loose powder No. 2 go-| 0 | 16°52 
down No. | magazine. 


15°41} 16-44 


No. 5. 
¢' Powder in cartridge, 
** from No. 2 Godown, No. 
| Magazine. 


wa 
| 


O | 1640) 15°51] 15°57] 16.14 


i No. 6 
From chatties from No.| 0 | 16:13 | 19° 17-20] 18°11 | 
3 Kotah or Godown. 


APPEARANCE OF THE DIFFERENT POWDERS. 

No. | & 2. Mixed grains rather smaller than the Madras S. G. and to- 
lerably free from dust. 

No. 3. Much smaller than the old Madras S. G. and of a lighter 
color—free from dust. 

No, 4. A mixture of all sized grains and full of dust. 

No. 5. A mixture of grains with a smaller quantity of large than 
No. 4, and full of dust. 

No. 6. Same as No. 3. 


ee Degs. | Degs. | Degs. 


» REMARKS. 
No.1 & 2. The bore and chamber covered with dry scales of residium 
and several small white spots. 
» 3, The appearance of the bore similar to the above, but ina 
greater degree. 
n 4 abe same appearance as above, the white spots being much 
larger. 
n 5. Bare very foul with thick dry scales, having a yellow tinge, 
several flakes adhered to the ball, and were seen to fall off 
during the flight, with the 2 oz. charge. 4 
n 6. Bore foul and damp, the residium being quite soft ; on spung- 
ing the Eprouvette, sulphur was forced up the vent, on the 
thumb and hand of the man who served the vent. 

With the first five powders, the bore had to be frequently scraped with 
‘knife to take off the residium, being so dry, spunging only did not 
take it off; ‘even with this precaution, force was occasionally used, to 
get the shell properly into the chamber ; with No. 6 powder the bore had 
to be wiped dry with oakum. 
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PROOF AT BELLARY. 


Powpen. | Suet. | Ranaz. 
5 a a 
© Weight :|3 
eight. 8 
Date. | | ”- "| Nature and | Es did 
c when made. a|a Sl 2 
Ey 3 
& aa [| oe 
E sald |e] 2 
o Z/B) | Rl A 
1840 | i 
Jan. 17) 8| 0] 3; 0) 230 
non a 9) o| 1] 0 
| 8)30| 0 | 2| 233 
old | 4'30| 0| 1) 63 
Ole 7| 0) Line| 166 
0 11] 0] 3] 0, 444 
Old Fl 12] 0} 3] 0, 496] 
0} 2) 12] 0) 3] 0 537 
Slat. ole le 
0 |?! 9! 5.45) 0117] 0:14] 0/1100 
Ole | 7 11/1110 
0 | 
3 
of 8 | 
0 5 | 
o 6S 
lg 
0} 
REMARKS. 


a. No. 1. C. G. from Shaik Hussain’s house, after firing, flakes of 
Composition adhered to the Bore which could rot be removed by 
sponging and left it very foul. 

b. F.G. from Shaik Hussain’s house, 1 round only fired, appearance 
of the Bore after sponging very foul. 


c. No. 2. F. G. from Kotah'’s house—bore as above. 
d, From Kotah’s house No. 1 Gunpowder, very coarse grain—after 
firing, the bore became very dirty, composition adhering to it. 


e. From Kotah No. 2, Gunpowder L.G. ‘This powder was appa- 
rently very little damaged,but after firing more composition adher- 
ed to the bore, than in the previous firings. 


f. The same powder as on the 3d day, but again dried in the sun, 
only a sufficient quantity to fire 2 rounds. 

From Kotah’s house No.1, M.G. No composition adhered to 
the bore, which was however Jeft rather foul. 
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MEMORANDUM OF EXPERIMENTS WITH TEAK TIMBER, 
FROM ALLEPPY, TRAVANCORE, PONANY, AND CALICUT. 


Fig. 5. 


Weight 


April 20] Alleppy | Argyle. 628 |Bad quality, short waved curly 
22 do. do. 893 | grain. 
7 do. do. 795} 
do. Trivettore 8234) 
do. Argyle 8323) 
do, Malcolm. 730 
do do. 7203 
do. McNaughten| 8044 
do. do. 814 
1834 do. Malcolm 814 
Octbr.28) do. Argyle | 10753; 
» 29) do. Malcolm 870 |Not a good selection. 
do. Trivettore 852 do. son eee 
. A iece of Timber but 
do. Pest ty c. 9073 {ieee is not generally o! 
oa this quality. 
Travan- 7 
101 core. do. 982 ee 
is piece of poor qualit 
do. do. 478 { and not according ob the 
‘ general run of the Timber. 
do. do. 907} Fibrous. 
speed These pieces well seasoned, dry,| 
ion.| Alleppy Argyle 10754) fibrous, and of good quality. 
Travan- McNaughten Cross grained, free from pith, 
core. eee 9444] and splintered up the grain} 
when breaking. 
a3] do. | Argyle | 888%] do. do. _ do. 
Straight grained, free from 
1038 fie , splintered right and 
do. Trivettore left in breaking. 


Tess | Atteppy | Dro 870 |Fibrous. 
April 7] do. de | gi4] do. 


do. do. 814 do. 
814 |Straight grained, rather pithy, 
Ponany | Drongan broke short off. 
do. do. 870 |Very Similar. 
do. do, 646 | — do. 
Straight grained, fibrous, 
Calicut do. 8884 j free from pith, splintered 
up the grain in breaking. 


do. do. 944 do. do. do. good. 
907; do. do. do. 
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Memorandum of Experiments, $c. continued 


Weight 


Where |g). +] broke 
Date. | From, [Ship came in. tea 


REMARKS. 


1836 

June 28} Alleppy | Nerbuddah | 6644) 
do, do. 702 
do. do. 7203 

30 do. Drongan 870 
Ponany do. 6274 

Calicut do. 8324 

do. do. 814 

July 1) Alleppy do. 462 
do. lo. 758 

do, Nerbuddah | 9074 

do. Drongan 974 

Ponany do, 7204 

do. do. 758 

1887 | Calicut do. 758 
March 7] Alleppy do. 814 
do. do. 926 

do. do. 814 

do. do. 926 

do. do. 926 

do. do. 926 

do. do. 814 

do. do. 926 

do. do. 1038 

. Barjue 
1838 | Calicut 926 
Ruparell 

Oct. 16) ao. Ho. | 1150 
do do. 1038 

do. do. 926 

do. do. 926 

do, do. 926 

do. do. 814 

do. do. 1150 

do. | do. 1262 


(Signed) J. H. FRITH 
i Lieutenant Colonel. | 
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DAMPIER’S PATENT GEOMETRIC BALANCE. 


Of the many devices for the purpose of weighing letters, 
this ingenious machine is decidedly the most clegant,and the 
most practically useful. It combines the advantages of dura- 
bility, simplicity and the most accurate precision. The prin- 
ciple of the constraction of the Geometric Balance being pure- 
ly mathematical, it is applicable to the minutest as well as the 
most bulky packets. In the ordinary scale a number of 
weights are required, whilst in this a single weight alone is 
necessary ; a bronze handand dialindicating the exact weight, 
so soon as the matter to be weighed is placed in the scale. 
The sample now before us forms an elegant ornament to the 
drawing-room table, and besides indicating the weight of a 
letter or package, from half an ounce to 8 ounces included, 
explains the post-office charge for each successive weight. 
We never met with a balance more simply and yet ingeni- 
ously constructed. 


WORDS OF COMMAND FOR PRIMING, LOAD- 
ING, AND FIRING IN CROMWELS’S TIME, 


VIZ. 1649. 
Ist. Baiance your Musket in| 9th. Return your scouring 
left hand. Stick. 
2d. Find your Charge. 10th. Bring forward your 
3rd. Open your Charge. musket and poize. 
4th. Charge with Bullet. llth. Balance your musket 
5th: Put your scouring stick in left hand, barrel up- 
in your musket (ramrod). wards, 


6th. Run home your Charge.| 12th. Draw forth your match. 
7th. Draw forth your scour-| 13th. Blow the ashes from 


ing Stick. your coal. 
8th. Turn and shorten himj 14th. Present upon your left 
to a handful. hand. ‘ 


15th. Give fire breast high. 


BOMBARDIERS OF ROYAL ARTILLERY. 

G. O. August 15th 1840.—The Master General has great 
pleasure in promulgating the following General Order to the 
Royal Regiment of Artillery. - 

(Signed) J. E. Jones, 4. A. General. 


No. 546.—General Order, Horse Guards, July 29th 
1840, Her Majesty has been graciously pleased to command, 
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that Bombardiers of the Royal Artillery will rank as Corporals, 
by Command of the Right Hon. General Lord Hill, Com- 
manding. in- Chief. 

(Signed) J. Macponatp, Adjutant General. 


NEW MUSKET FOR THE BRITISH ARMY. 


About 4 weeks ago the Master General of the Ordnance, 
Sir Hussey Vivian, issued instructions that 2 muskets,on an 
entirely new principle, which had been submitted to him by 
a London manufacturer, should have a fair trial. The mus- 
kets were accordingly forwarded to Woolwich, and placed in 
the charge of an intelligent Corporal, with orders that 1,000 
rounds of ball Cartridge should be fired from each,for the 
purpose of testing their capabilities and ascertaining their 
good or bad qualities. ‘The Corporal selected 2 experienced 
gunners, and the men have attended every day at the 
Butt in the Royal Atsenal to practice with them. The trials 
of the muskets have now been completed, and the ease, 
rapidity, and precision with which they can be used, has 
afforded the greatest satisfaction, and even surprise, on ac- 
count of the simplicity of their construction, On Friday 
they had to endure a severe trial, 100 rounds having been 
fired as fast as the men could load, at the rate of about 10 
shots in 4 minutes, and although the barrel became quite 
warm, the men did not apprehend any danger, and none 
took place. This was singular, as 100 rounds was rather a 
bold experiment without cleaning. The barrel of this musket 
is of the same length and thickness as those used by the 
soldiers of the line at present; the only difference is, that the 
touchhole instead of being placed at theside is under the 
stock, immediately in front of the trigger, which is secured 
from the possibility of discharging the musket by accident, 
even under the most careless circumstances, Instead of 
flin(s, percussion caps are used, and the force necessary to 
ignite them is effected bya steel spring, about 7 inches in 
length, and so simple that it can scarcely ever get out of 
order. Owing to the construction of the lock of the present 
musket, the stock is much weakened by having to cut out 
nportion for its reception, and 20 screws are required to 
fix the various parts to each other and tothe barrel. By the 
new plan, which is secured by patent, five screws only are 
required, and there is no cutting requisite for adjusting it to 
the stock and barrel. When the 1,000 rounds have all been 
fired from the muskets a report will begiven in tothe Master 
General, and there is every probability that they will be 
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adopted without delay. Itis stated that the East India 
Company have already given a large order for this pattern 
musket, to supply a portion of the troops under their control. 


TRIAL OF THE NEW PERCUSSION LOCK. 


A trial recently took place at Quebec on the ball cartridge 
mound on the west front of the citadel, of the comparative 
merits of the ordinary flint and steel lock, in general use in 
the Army, and the percussion lock, with which the musket of 
the Coldstream Regiment of Guards are provided. Thenum- 
ber of muskets of each lock were equal, and the shots put into 
the target by the percussion locks were,if we are correctly | 
informed, as two to one abovethe flint and steel. Upwards 
of 30 shots from the flint locks missed fire during the three 
rounds,whilst from the locks of the Coldstream only one miss- 
fire, occurred, and that was from a defective mainspring. 
The superiority of the percussion lock, under ordinary 
circumstances, may be considered as fairly established. 
After the musketry competition had taken place, an experi- 
ment was made of the modern method ofblowing open gates, 
without having recourse to the petard. ‘he improved method 
expends more gunpowder, but causes a less ex posure of human 
life, and is equally if not more prompt. With the petard, 
three men at least were required to place it, who were ex- 
posed to the fire of the assailed. By the plan now adopted 
asingle man is exposed and the effect is as speedily and 
more effectually produced. In the experiment of yester- 
day, astrong gate had been constructed in anold sally-port 
ofthe French works, in front of the present citadel and 
strengthened by supports, so us to render it really as strong 
as, if not stronger than, the gates of most fortified places. 
Atasignal given, a soldier rushed forward with a leathern 
bag containing 50tb. weight of powder; this he hung upon a 
gimblet which he quietly inserted in the gate, and lighting a 
half minute match, communicating with the powder, made 
his escape and placed himself under cover. The powder 
ignited and blew the gate and all around it to fragments, 
and a storming party entered. 


ARAB SOLDIERS. 


The following account of the pay, dress, and equipment of 
the regular troops of Abd-el-Kader is given by the Constitu. 
tionnel. The uniform of the infantry is composed of a jack- 
etof grey serge without ornament, witha hood, a waist- 
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coat of blue serge, pantaloons of.the same and a red cap. 
Every 3 months each soldier is supplied with a linen shirt 
and a pair of shoes of yellow leather. To this dress he adds 
at his own expense a burnous and a haik. The equipment 
consists of a cartridge box of morocco leather, suspended 
by astrap over the left shoulder, and attached to a belt. 
Each soldier has a musket and bayonet, and some have pis- 
tols and a yatagan, in the belt, but these latter are furnished 
by themselves. Every soldier receives daily a pound and a 
half of bread cake, and a pound of coarse flour, with which 
he prepares his couscoussou. ‘I'wice a week a sheep is given 
to every 20men. The troops, however, find more consider. 
able resources in pillage. The pay is from 4 to 6 boudjoux 
per month. The sub-lieutenants have 8 boudjoux, the lieu- 
tenants 12 and the agha only 36. The sub-lieutenants are 
distinguished by an embroidered sabre on each shoulder, the 
lieutenants have 2 sabres crossed. The Officers have also 
asilver ring on the third finger of ‘the left hand, which is 
presented by the Emir. On this ring is a seal with the name, 
rank, and date of appointment of the officer. ‘There is an a 
agha or superior commandant of infantry for each khalifat, 
from whom he receives orders for the movements of the 
troops. There is also an agha in chief for the whole of the 
infantry with the Emir. The uniform of the regular cavalry 
of Abd-el-Kader does not differ from that of the I’rench 
spahis. It is composed of a jacket of red cloth with black 
Stripes on the sleeves and back, and a waistcoat of red cloth 
_ faced with blue. Lach soldier adds to this uniform a 

muslin haik, with which he covers his head and shoulders, 
and which he ties with a cord made of camel’s hide. This 
haik replaces the turban. ‘The horse soldier receives a 
horse and harness but no burnous. He is armed with a 
musket without bayonet, or with a carabine, a sabre and a 
pistol. He has the same cartridge box as the foot-soldier. 
The spahis of the Emir are only regular cavalry in name, they 
are altogether without military instruction. ‘Ihe regular Ca- 
valry have trumpeters like the l’rench, and they sound in the 
same way. The Artillery is composed almost exclusively of 
French deserters, Turks and Koulouglis. The Emirhas- 
not a man capable of pointing a gun properly, and accidents 
in the military exercises are frequent. All the materiel is 
out of order andalmost unfit for service. The guns are 
mounted on very heavy carriages with wheels of a single 
piece of wood. 


At 
EGYPTIAN ARMY, Ist MAY 1840. 


Recutar Forces—Tur Guarp. 


£; aaa Strength. Where stationed. 
Regiment Artillery .. . .1,372 . . .Flama. 
Ist ah Cavalry .... 796 . . .Ladakiah. 
2d Cuirassiers.... 844... El Besan. 


Ist ,, AnAAIEY » +. 3,048 . . .Antad, 
7 eee eae | 2645 . . .Marash. 
Bde ee wee aatet dts 2,435. . .Haleb ( Aleppo. ) 


Tae Linrs—ArtILiery. 


Ist pede Horse aces 982 . . .Homs. 

ed oe Bya carte 1,007 . . .Sham ( Damascus. ) 

4th 2 ears a 337. Akah ae 

Ist Regt. Foot Antlers. 2,349 . -Eskenderiel ( Alexandria ) 
» 4» 1949. . .Haleb, 

Ist Battalion ; . nee 879... .Hejjazand Yemen. 


Cavatry. 


? ext of Cavalry... 825... .Orfuh. 
9.99 egy ee 830... .Reamlah, 
a 99 + © 99 © © @ BAT, © .On march to Alexandria. 
4th , 4566 59+. 678... Adana. 
Sth ,, 4, - 6 yy - + ~ 882... .On march to Alexandria, 


Bth 4» ype. ype ee 772... Sham. : 
Ub 53 © igh 55 » 742... .Tarsus, 
8th oe 9706 T12.. .Miaman. 


Oth , 4, .- 4y ~~ BIG. . .On march to Alexandria, 
10th . ++ 768... .Akah. 

Nth yy ap. ye. 756... .Kelis, 

Vth ,, 4,66 gee. 762... Tarsus. 

13th, 4... yy... 806... .Orfah, 


INFANTRY. 
Ist Regt. of ny: rete -Antab, 
crn 4,547 . . Sudan. 


ad yy no ‘1,526 . . »Femen, 
v» + 2,693 ., AMarash, 


F 
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Effective Strength. Where stationed. 


5th Regt. of Infantry eae 
2.31 


6th ” ” ” 
Tth yo 2192 | : 
8th 4, 45 »» 8,396 
Sth oy ss 3,304 . 
10th = 5, + 2,654 . 
llth 4, 5, 3 2,338 . 
12th ,, 5 _ 2,326 . 
13th 4, 45 af Ras 
14th ,, 5, ” 1,988 . 
15th 35-5 33 2,555 
16th 4, ” 3,149 
ih Se 2,369 
18th ,. 4, iss 2,049 
Cl ae e 2,349 
20th ,, ,, . 2,677 
21st aAuse » 2,203 
22d oy os ” 2,212 
23d ee +5 2,312 
DAUR). Ops 5p sy 3,131 
21 a 1,755 
26th yy ss a 3,318 
27th 4 5, nf 2,129 
28th 43 5+» 1,446 
29th |, 5, 9, 3,172 
30th =, 5, 9,  -2,925 
SIst ,, 45 > 2,401 
$2d) gs oe. BiBIBe. 
33d yy ” 2,604 
34th | 4, 2,504 
35th 3.918 
Invalids ’ 6 Battalions 3,980 . 
Sappers Ist Regt. . 812 
» 2d Regt... . 808. 
Veterans Ist Battn.. . 79l. 
» 2d Battn.. .1,G41 . 
» 29th Battn. 855. 
Engineers Ist Battn. 758 . 
2d Battn. . 808. 
Miners 1 Company... O94. 
» Depot . . 286. 
Veterans. . . . «1,671 
Artificers. 2... . 185 


. Adana. 


. Kelis, 


Hej jaz. 
Sudan, 
.Haleb, 


-Orfah, 

See 

.Aejjaz. 

-Haleb. 

.Derrieh. 

.Kandia. 

-Orfah. 

-Akah, 

. Hejjaz. 

. Femen. 

-Aejjaz. 

-Orfah, 

. Fambo, 

.Kahirah ( Cairo. ) 
-Antakiah ( Antioch. ) 
.Kudsi Sherif ( Jerusalem.) 
-Kahirah, 

.Defiles of Jadidi. 


ooo ” 


Adana, 
-Homs, 


-Haleb. 


.Kahivah. 

. Eskenderieh. 
Kahirah, 
.Kahirah, 
-Akah, 
.Eskenderieh. 
.Eskenderieh. 


. .Trabelus ( Tripoli.) 


-Donkalah. 
.Edlib. 

. Eskenderieh, 
.Kahirah. 


eee Ay 
District of Baherieh. 


. Kahirah, 
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Effective Strength. Where stationed. 
Carabineers &- Musi- j 
cansof brahimPasha, ¢!>1 32 » + Syria, 
Carabineers & Veterans 306 . . . Hejjaz. 


Total . 130,302 


Irrgoutar Forces. 


In theHejjaz . . 4,059 
InYemen . , |, 2,944 ; 
AtMeding. . . . 8955 | Composed of 
InEgypt. . . . 18,543} Cavalry 26,965 
InKandia . . . , 3,143 Artillery 2,977 
In» «3,627! Infantry 11,736 
To Syria oe 2 + 11,035) 


Total. .41,673 


Nationat Guarps. 
WRegiments. . 2 .. 47,800 
Recaritucation. Rucutar & Irrecutar Forces. 
Cavalry ...... 
Infantry ...... . 
Artillery ...... coeeeg ce 11,350 
Engineers and other Corps .. 13,547 
National Guards, ........... 47,800 


Grand Total. .213,396 


CHINESE ARTILLERY. 


However ancient may be the discovery among this people, 
tf the composition of Gun Powder, its particular application 
to fire arma was probably derived from the west.* 

he silence regarding cannon of the two elder Polos, who 
served at the siege of Siang-yang foo about the year 1273, 
and the circumstance of these persons having taught the use 
ofthe Balista for hurling stones to the Tartar Emperor, 
tem to prove that the Chinese at that period were as little 
teqaainted with firearms as Europeans. p 

Their history notices the use of acomposition of the na- 
lure of Greek Fire, which, when thrown into the ditches that 


* The Chinese name has no reference to guns, and simply means “ Fire-drug.” 
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surrounded cities, exploded in contact with water, and 
proved very destructive. e 

The invention of Powder, as compounded of “ sulphur, 
saltpetre and willow charcgal” is carried far back by the Chi- 
nese, and was probably applied by them to fire-works, (in 
which they excel at present), or other harmless and useful 
purposes, long before their unwarlike spirit could have sug- 
gested the use of guns to themselves, or they could have bor- 
rowed the notion from Europeans. 

It is reasonable to suppose, that the early discovery of the 
composition of Gun Powder was promoted by the abundance 
of nitre,a substance which abounds in the alluvial plains, 
near Peking, as much as it does in those of Bengal. 

Mr. Wilkinson, of London, in a lecture on the subject of 
Gun Powder, has some observations deserving notice ; he 
gives a table of the different quantities of nitre, charcoal, 
andsulphur, used by different nations in the manufacture, the 
proportion being expressed in 100 parts. 


Nitr Sulphur 
5 : 


France 


Aueltia. vices 16.4 .eeccl Sen cetec Mosc cee se100 
China. . 1252.75.75. 0 0014.4 10505 9.9s sere eee 100 


The Powder manufactured in England (Mr. Wilkinson ob- 
serves) is preferred in commerce to that of other countries of 
Europe, as being much the strongest. It may therefore be 
inferred that our proportions are the best ; though no doubt 
the excellency of the Powder may partly depend on the puri- 
fication and perfect admixture of the materials. 

It is however worthy of observation, how nearly our pro- 
portions agree with the Chinese. 

The Honorable Colonel Napier, when in the Ordnance 
Department, procured a sample of Powder from China, which 
on the average analyse of two ounces, was found to contain 
720 grains saltpetre, 141 charcoal, 89 sulphur, and 10 Joss. 
Dividing the deficiency equally, and reducing it to the pro- 
portion in 100 parts, gives the result in the above table. 

And as they seldom change anything, it has probably been 
the same from the beginning ; though, from the imperfection 
of the mixture and the impurity of the materials, their Pow- 
der may be inferior in strength to that producedin many 


other countries. 
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That it is sometimes tolerably efficient, was proved by a 
seaman killed at a gun on board the Imogene frigate, by a 
shot which first came through the ship’s side. It must be 
observed, however, that the ship was then within pistol shot 
of the battery. 


The Chinese we may remark, have always acknowledged 
their great inferiority in gunnery. Before the Jesuits taught 
them to cast cannon, there is reason to suppose that they 
used tubes of wrought iron bound together by hoops. 


The last Emperor of the Ming dynasty, invited the assist - 
ance of some guns and artillerymen from the Portuguese of 
Macao, against the Tartars, and Kung-hy after the conquest 
of China, employed Pere Verbiest to superintend the casting 
of some hundreds of guns—a union of military pursuits with 
clerical, which brought some scandal upon the enterprising 
father at Rome. 


One circumstance in the Chinese must tend very much to 
the imperfection of their gunpowder. Their munition of 
war seems, from the following extract of a Pekin Gazette 
for 18:24, to be prepared by the troops themselves, as required. 


“The governor of the Hoonan provinces has presented a 
“report concerning the death of several persons by the ex- 
“plosion of gunpowder, as they were manufacturing the 
“samein camp. While pounding the materials in a stone 
“mortar in the camp of the left division of the governor’s 
“troops, a spark which was struck ignited the whole 
“ quantity of powder and the explosion killed five soldiers, 
“ togather with six other persons.”’ 


The Chinese government have expended very large sums 
in the vain endeavour to render the entrance of the Canton 
niver impassable to European ships of war. 


The Alceste forced her way in 1816. The /mogene and 
Andromache in September 1834, two eight and twenty gun 
frigates, neared the entrance and got within range of the 
principal batteries ; the wind, which had been right aft at 
starting, shifted to the north, and blew down the strait 
against them, 
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It now became a working passage, through a narrow 
channel about a quarter of a mile in breadth; but the tide 
was running flood, and strong in their favour. 


The action was most brisk in getting into the middle of 
the channel ; but the Chinese fired like men in a panic, aiming 
very wild or letting flyas the ships arrived nearly at the line 
of fire for each gun as it was laid. 


There could have been very little reloading or training of 
the guns after the first few shots. 


The whole of the slow working passage occupied nearly an 
hour and three quarters. Soon after the passage of the 
Bocca, the wind fell dead calm, and obliged the frigates to 
come to an anchor below Tiger Island which is some miles 
above the entrance. 


They weighed to pass Tiger Island, through a deep but 
narrow channel close under the walls of the battery. The 
battery reserved its fire much longer than was expected, but 
the moment the first shot had passed the bows of the Jmogene, 
leading ship, a most tremendous and well directed cannonade 
was opened by her which the Avdromache took up as soon 
as she could bear on the fort. 


The ships steered close to the fort, not more than 200 
yards from the wall of the parapet overlooking them. The 
.crews gave aloud cheer just as they got in front of the 
battery, and the effect was evident in slackening the fire of 
the enemy, so many of our 32 pounder shot entered the 
embrasures, or shattered the stone parapet, that the Chinese 
loss myst have been considerable. Theirbattery was very 
severely punished, forthe ships made good use of their time, 
and had learned from experience to be less sparing of their 
shot. Some buildings within the fort were a heap of ruins, 


Considering that the batteries had at least 113 mounted 
guns, they ought certainly to have sunk the ships; instead 
of which the whole damage done in both days was two men 
killed, half a dozen wounded, and a few ropes shot away. 


The Emperor of China exclaimed “ It seems that all the 
“forts are erected in vain; theycannot beat back two 
“ barbarian ships. It is ridiculous, detestable.” 
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LANDING ARTILLERY. 


The Detachment of Madras Artillery lately embarked on 
board of Her Majesty’s ships for service in China,on effecting 
a landing on the island of Chusan, practised the mode of 
landing the guns, as laid down in the naval gunner by 
Lieutenant T. S. Beauchant, R. N. This method has not 
been laid down inany of the Madras Gunners, hitherto drawa 
up. 


LIGHT FIELD BATTERY GUNS. 


_The number of men required is about (5, a launch and a 
Pinnace are required for each gun and limber. 


The gun is first tobe put in the bottom of the launch, 
with two slings round it, to be in readiness for disembark- 
ing, the two gun wheels in the bow resting on their edges, 
and the carriage midships, the extremities of the axletree 
testing in two of the boat’s rowlocks, which the room taken 
up by the carriage renders useless. 


Six rounds of round shot and canister are to be put in 
the same boat in the stern sheets. 


The other boat takes the ammunition boxes in the bottom, 
and the wheels and limber, stowed in the same manner as 
the gun carriage in the launch. 


The men are disposed of as follows,9 men in the launch 


to mount and serve the gun, 6 in the pinnace, to attend to 
the limber, 


The drag ropes to be with the gun. 


Tn the launch 4 men, Nos. 2,3, 4,5 are in the bow, and 5 
men 1, 6, 7, 8, 9 in the after part of the boat. 


The moment the head of the launch touches the beach 
the 4 men jump over the bow, and place the two wheels on 
the ground, above the wash of the sea; they return and 
rate in the boat which is then much lightened keeping her 

ead in. 


The 4 men in the after part of the boat jump over the 
side, the water being generally about knee deep, and with the 
assistance of the four midship boatmen, pass two bars 
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through the drag ropes that have been put round the car- 
riage, so as to form loops. 


Six or eight men (even Nos. on the right) will then raise 
the carriage and walk up to the wheels, assisted by two 
other men. The wheels being upright ready for fixing 2- 
4 the right, and 3-5 the left wheel ; while the linchpins and 
washers are fitting by 2and3, the remainder of the men 
return for the gun, pass the bars through the slings, and walk 
it over the bow of the boat to the carriage ; they then place it 
on its muzzle and mount in the usual way. 


The ammunition during the time is getting ready, and the 
two stroke oars are kept out, to keep the boat’s head to the 
beach. 


As the gun and carriage are carried over the boat’s bow, 
the movement would be retarded by allowing her to fall 
broadside on the shore. 

The gun should be ready for action in two minutes from the 
time of the boats touching the beach. 

The limber will be landed much in the same order; but 
not until it is seen that the guns can keep their ground. 

In embarking, the reverse of this system, must be followed. 

The system of mounting and dismounting guns and car- 
riages should be frequently practised on the quarter deck 
in fine weather. 

Ammunition waggons, follow the limbeis. 


METHOD OF MOUNTING AND DISMOUNTING 
ORDNANCE. 


1.—The light 6 pdr. and 12 pdr. howitzer are each 
mounted by their own detachments ; this may also be done 
with the 9 pdr. and the 24 pdr. howitzer; but one or two 
men in addition will greatly facilitate the operation. 


2.—Nos. 2,3 attend to the cap-squares, and have charge 
of the muzzle and trunnions; Nos. 4, 5 attend the cascable, 
and scotch the wheels of the guns, previous to raising the 
trail, No. 1 attends to the elevating screw. 


3.—The carriages are mounted by their own detachments, 
with the 9 pounder and 24 pounder howitzer, Nos. 2, 3,4, 5, 
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passa handspike under one of the axletrees, and lift one 
side of the carriage at a time; Nos. 6,7 put on the wheels. 
With the light 6 pounder and 12 pounder howitzer, 
Nos, 2,3 in front, Nos 4, 5in rear, lift the Carriage at 
once, Nos. 6,7 each put ona wheel, Nos. 4,5 attend to 
the washers and linchpins in both cases. 

4.—The limbers and waggons are mounted in the same 
way. The whole detachment assists in lifting the boxes ; 
after which Nos. 2, 4 lash on the near boxes, Nos. 3,5 the 
of boxes ofthe limbers, No.6 the front boxes, No. 7 the 
tear boxes of the waggon body. 


FIRST MODE. 


5.—The gun is supposed to be lying vent 
upwards. 


A holeis dug close to the muzzle* and sufficiently large 
to receive it, the edge of the hole next the gun is cut down 
tofacilitate the entrance of. the muzzle, this will greatly 
diminish the difficulty of raising the piece, and the trunnions 
will be at a convenient height for entering the trunnion holes, 

6 —A handspike is placed at right angles, under the neck 
of the cascable, and secured there, it is magned by Nos. 
1,6, 7,8. 

7.— Another handspike would be required with the gun 
of 13 ewt., and is placed ander the first reinforce ; it is mans 
ned by Nos. 2,3, 4, 5, the two last numbers at the end of it, 
but is unnecessary with the 10 ewt. gun. 


9 Pounder. 


8.—The middle of a piece of a picket rope, or of a drag 
rope, is fixed by a clove hitch to the neck of the button by 
Nos. 4, 5, it is tobe manned by men of the other gun de- 
tachment, who in order to act with greater effect take hold 
ofitas near the cascable as possible. The carriage is 
brought close to the gun, leaving room, however, for the 
men to work. 


9.—When every thing is ready, No. 1 gives the word 
“ Heave,” and as soon as the breech is as high as the men’s 
hips, Nos. 2, 3, 4, 5 (two at a time) quit the handspike and 
man the rope, Nos. 1, 6,7, 8 must attend carefully to the 
cascable as the breech is raised. When the piece stands 


$ Onboard ship, skids may be used under the wheels, or a cleat strong 
tailed to the deck in front of the muzzle to prevent the gun slipping, when 
being lowered into the trunnion holes will answer, 
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upon its muzzle, Nos. 2,3, 4,5 come up and steady the 
breech, while Nos. 1, 6,7,Srunthe carriage within. a foot 
of the gun; Nos. 6, 7 scotch the wheels, Nos. 1, 6, 7, 8 raise 
the trail, and when the trunnion holes are opposite to the 
trunnions Nos. 2, 3 push the gun over, Nos. 4,5 bring the 
rope to the rear, and assist by hauling on it. 


10.—When the gun does not exactly fallin the trunnion 
holes, it will probably be between them and the front bolts; 
in this case the rope is to be passed round under the cheeks, 
to secure the breech to the carriage, the trail is then lowered, 
when the piece will slide into the holes. 


11.—The gun Detachment issufficient : No.1 
puts the rope round the cascable ; it is man- 
ned by Nos. 2, 3, 4, 5, 6. 


12.—The Carriage is run close to the gun, at the word 
« Heave,” the men haul onthe rope, and as the breech is 
raised, Nos. 2,3 quit the rope to go to the cascable, and 
steady the gun; Nos. 1,6,7 run the carriage close to the 
gun; Nos. 4, 5 heave at the wheels and scotchthem. The 
rope is passed tothe rear to Nos. 4 and 5. Nos. 1, 6, 7 raise 
the trail of the carriage, and whenit is high enough, Nos. 4,5 
haul on the répe, and Nos. 2,3 push the gun into the trun- 
nion holes; the trail is then allowed to come to the ground. 


Lightsix Pounder. 


13.~The 24 poynder howitzer does not 
requirea hole, a handspike is placed under 
the neck of the cascable, no handspike is required under the 
reinforce. Nos. 2,3, 4,5 man the cascable rope (See 9 poun- 
der for the details.) 


14.—The howitzer is supposed to be lying 
in the direction of the trail, the muzzle to- 
wards it, a handspike is lashed under the neck of the casca- 
ble, manned by Nos. 4, 5,6, 7 and another is placed under 
the muzzle, manned by Nos. 2, 3. No. 1 steadies the piece 
by holding a trunnion in each hand. The howitzer is lifted 
bodily on the trail till the muzzle is beyond the shoe for the 


24 Pdr. Howitzer. 


12 Pdr. Howitzer. 
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handspike, where it is to rest on the trail it is then shoved 
up till the muzzle comes up to the elevating screw, upon the 
top of which it is to be lifted, the elevating screw having been 
run uptwoor three threads, so that the handspike may be 
withdrawn ; Nos. 2, 3 shift to the front taking the handspike 
with them, put it into the bore, the howitzer is again lifted, 
and the elevating screw run down as low as possible ; the 
howitzer is then lifted into the trunnion holes, 


SECOND MODE. 
16. One gun having been mounted by the foregoing 


mode, the others may be mounted more safely and expedi- 
tiously as follows :— 


17. The elevating screw of the gun which has been 
mounted, is not put in, the breech rests upon the carriage, and 
is lashed to it by Nos.4,5— No. 6. attaches the rope tothe 
trail. The gun is then run forward towards the muzzle of 
the dismounted gun, which is lying vent upwards. Nos. 4, 5, 
6,7 raise the trail of the mounted gun till its muzzle touches 
the reinforce of the other, to which it is firmly lashed bya 
pieceof lashingrope by Nos. 2,3—Nos. 4, 5, 6,7 of themounted 
gun, and Nos. 2, 3, 4, 5 of the dismounted gun, haul the 
trail down to the ground, which lifts the dismounted gun, 
this must be done very uniformly, as jerking it is apt to 


swing the muzzle under the carriage, and jam it against the 
axletree, 


Nos. 1, 6,7, 8 of the dismounted gun, run its carriage for- 
ward, so that the wheels of both carriages may overlap, 
which bring the trunnion holes under the trunnions. These 
Nos. perform all the duties about the trail of the carriage. 
The wheels are then scotched and the trail is raised. 


_ The trail of the mounted gun is lifted alittle at the same 
time, which lowers the gun into its place. 
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WEIGHTS AND MEASURES.— Table of the Corres- 
pondence between Fahrenhei’s, Reaumur’s, and the 
Centigrade Thermometers. 

Weaicats. 


The standard according to which the present system of 
weights is regulated, is the Troy brass pound, made in 1758, 
and new in the charge of the Clerk of the House of Com- 


mons. It contains 5760 grains. 
Imperial Standard Troy Weight. 


= 1 pennyweight. 


24 grains = 
£0 pernyweights= 1 ounce. 
12 ounces = ) pound 
or 
grains. pennyweights. ounces. pound. 
24 = | = 0 = 0 
480 = 20 = 1 = it 
5760 = 240 = 2 = 1 


Avoirdupois Weight. 
ntains 7000 grains, each of 


The pound Avoirdupois co 
being thus heavier than the 


which is equ toa Troy grain, 
Troy pound by 1240 grains. 


1 drachm,..... 27.34375 grains 


16drachms = | ounce... = 437.5 
16 ounces. — 1 pound........ = 7000 
28 pounds. 1 quarter...... = 19600 
4 quarters 1 cwt or 112tb.- = 784000 
20 cwts.. = Ltom..ccccuee = 15680000 
or, 
pound ounces drachms _ grains 
1 = 16 = 256 = 7000 
tw = Lb = .16 = 437.5 
sit = te = 1 = 27.34375 


Apothecaries Weight. 


Weight is equal to the Troy 


The pound in Apothecaries 
but ia differently subdivided. 


pound, containing 5760 grains, 
J poundtb =12 ounces = 5760 grains. 
lounce § = S8drachms = 480 
Idrachm 3 =3 scruples = 60 
1 scruple 9 =20 grains = 2 
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or, 
pound, _ ounces. drachms. scruples. _ grains. 
1 = 12 = 96 = 283 = 5760 
4 = 1 = 8 = 24 = 480 
wir Gg ge IRS agar ieee 60 
wr = = y = 1 = 20 


The following tables shew the correspondence between the 
Troy, Avoirdupois, and Apothecaries Weights. 


Troy Weight. Avoirdupois. Apothecaries. 
1 pound =130z. 2dr. 17.8125gr.—1 pound 
1 ounce =! 1 15.15625 =I ounce 
Ipennyweight _O O 24 =I scruple 4 grs. 


175 pounds troy__144 pounds avoirdupois, 
15. ounces troy—192 ounces avoirdupois, 


Avoirdupois, Troy Weight. Apothecaries. 
1 pound §==1tb 20z Ildwt I6gr. —Itb 2343 29. 
lounce =—0 0 18 5.5 =0 07 O17.5gr. 
ldrechm —O0 0 1 3.343750 0 0 1 7.34 
Apothecaries, Troy Weight. Avoirdupois. 
I drachm =2dwt !2gr. =0oz 2dr 5.3125 gr, 
1 scruple =0 20 =0 0 2 
French Decimal Weight.—Gramme — 15.434 Troy grains. 
Milligramme =0.015434 grains, 
Centigramme =0.15434 
Decigramme =I 5435 
Gramme =15.434 
MEASURES. 


The Imperial Standard Gallon contains ten pounds 
Avoirdupois weight of distilled water, weighed in air at 6:22 
Fabr. and 30° Barom. or 12tb 1 ounce 16 pennyweights and 
16 grains Troy, —70.000 grains weight of distilled water, 

cubic inch of distilled water weighs 252.458 grains, and 
the imperial gallon contains 277.274 cubic inches, 


Imperial Measure 


1 quarter =8 bushels 
1 bushel = pecks 

1 peck =2 gallons 
1] gallon =4 quarts 


1 quart =2 pints 


57 


or 


Distilled water 
grains. avoirdlb cub. inch pints. quarts. galls. pecks, bush. qr. 
8750: 125 = 

17500= 2.5 


70000— 10 77. = 

140000— 20 554.548 — 1S 

560000= 80 = 2218.191 = l= 
4430000— 640 =17745.526 =512 = 256— 64 =a = 8=1 


Apothecaries Measure. ° 


The gallon of the former wine measure, and of the present 
Apothecaries measure, contains 58317.765 grains weight of 
distilled water, or 231 cubic inches, the ratio to the imperi- 
al gallon being nearly as 5 to 6, or as 0.83311 to 1. 


1 gallon =8 pints 
1 pint 0 =16 ounces 
louncef 3 =8 drachms 


1 drachm/f 3=60 drops or minims 
or 


gal. pints ounces drachms minims_ gr. of dist. water cub. inch. 
1= 8 = 128 = 1024 = 61440=. 58317.765 
1= 16 = 128 = 7680 = 7289.721 
1= 8 = 480 = 455.607 S 
1= 60= 56.951 = 0.226 


French Decimal Measure of Capacity, Litre =61.0271 Bri- 
tish cubic inches, or 15406.771 grains of distilled water. 


Cubic Inches Grains of dist. water 


Mililitre = 0.061 15.407 
Centilitre — 0.6103 __ ance 
Decilitre — 6.10271 _ 540.677 
Litre = 61.0271 — 15 106.771 


Lineal Measures. 


The imperial standard yard is divided into 36 inches, and 
it has been found that a pendulum vibrating seconds of mean 
time in a vacuum at the level of the sea, in the latitude of 
London, the thermometer being at G2°, and the barometer 
at 30 inches, measures 39.1393 inches. 


12in. = 1 foot 

36 = 3 feet = 1 yard 

198 = 16 = 5} yards = 1 pole 

7920 =660 220 40 poles = 1 fur. 


63360=5280 = 1760 = 320 = 8 furs’ = 1 mile 
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French Measure of Length, Metre — 39.37079 Imperial 
inches. 

Millimetre = 0.03937079 imperial inches. 

Centimetre = 0.3937079 


Decimetre — 3.937079 

Metre = 39.37079 

The French toise = 6.39495 imperial feet. 
3 pied— 1.065825 » foot. 


Taste shewing the Weight in Grains of various measures 
(-Apothecaries’ ) of different fluids. 


Wricut ix Grains oF 
eae 


Specite | SAS a 
Gravity. TPin a 


: Ource.j1 Drachm!1 Minim. 


—_————_-____* 
istilled water. .... 
Sulphuric Ether 


| 


1.000 7289.72) 455.61 
0.720 5248.60) 328.04 


Alechol se... seve] 0.796 | 5502.61! 362.66 
Sclution of Ammonia} 0.925 | 67. 9) 42143 
Muriatie Acid. | 1.113 | 8149.90) 509.37 


-{| L.LS8O | 10788.78] 671.30 5 
| 1.543 eae 841.96 | 105.24 


Move ov REDUCING TO BACH OTHERS STANDARD, Deorers iN 
Faurenneit’s, REAUMUR’S, AND THE Centicrave Tuer- 
MOMETERS, 
The space between the boiling and freezing points of water 
is divided into 
180 parts or degrees in Fahrenheit’s Thermometer, 
100 


a 3 in the Centigrade. 

ae ny in Reaumur’s. 

Therefore 
Fahren. Cent. Reaum. 
180 degrees— 100 80 
1 ; $ 
1s = + 
2t = 11 = | 

In Fahrenheit’s Thermometer the graduation beging at 32 


rerees below the freezing point of water, The Centigrade 
and Reaumur’s commence at this point, 
Accordingly, , 
\.To reduce the Centigrade degrees to Fahrenheit's, 
multiply by 9, divide by 5, and add 32.~thus, 
40C. xX 9 = 380; 24° = 72572 4 
FormulaC x9+ 32 =F, 
7 


= 104 Fahrenheit. 
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2. To reduce Fahrenheit’s to the Centigrade, subtract 32, 
multiply by 5, and divide by 9.—thus, 
104 Fabr.—32 = 72:72 X 5 = 360; 360 = 40 Centigrade. 
9 


Formula F.—32.* 5 =C. 
9 


3. Toreduce Reaumur’s to Fahrenheit’s, multiply by 9, 
divide by 4, and add 32.—thus, 


R32X 9 = 288; %8 — 72;72 + 32 = 104 Fahr. 
‘ 


Formula Rx 9 + 82 = F. 
4 


4. To reduce Fahrenheit’s to Reaumur’s, subtract 32, 
multiply by 4, and divide by 9.—thus, 
Fahr. 104—32 = 72 ; 72 X 4 =« 288 ; 288 = 32 R. 


9 
Formula F.-32 x 4 = R. 


5. To reduce Reaumur’s to the Centigrade, multiply by 5, 
and divide by 4.—thus, 
R32 x 5 = 160; 169 = 40 Centigrade. 
Formula 8 x5 = C, 
6 To reduce the Centigrade to Reaumur’s multiply by 4, 
and divide by 5. Thus, 
C. 40X4=160 ; '$°=32 Reaum. 
Formula C _X 4 = R. 
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TABLE 


shewing the correspondence between Fahrenheit’s, Reaumur’s 
and the Centigrade Thermometers. 


—40— 40-32} +14— 10— 8]4+68-4 204 16] +122 +50 +40) 4176490 - 
—31— 35—25)+23— 5— 4 ATT 425 +20)4 151 +55 +44 + 185489 - 
—22— 30—24,432 0 0/486 +30+24 + 140 +604 45) +1944 


F.C. 23| FG Ry FC. RY] FC. RY F. C 


J—13— 2-2 \+4l+ 5+ 4/495 435428 4+ 119465 $42) $2495 - 
— 4— 20—16] 50+ 10+ s)-{ 1044 40-432 £158 70456: +2121 
4 5 15— 1214594 5 412'4- 1184415 436 + 167 $754 60! &e. 


Tn this table it will be observed that the numbers io 
Fahrenheit’s scale advance by 9, in the Centigrade by 9 
and in Reaumur’s by 4. : 
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TABLE OF RFFECTS OF HEAT AND CoLp. 
Fahrenheit. 
—135° Greatest artificial cold that has yet been observed. 
—121 Solid compound of alcohol and carbonic acid melts. 
— 92 Greatest artificial cold, as measured by Walker. 
— 55 ; Greatest natural cold observed by Parry. 
Note.—Ross states it at 60° 
— 50 Cold observed at Hudson’s Bay. 
— 47 Sulphuric ether congeals, 
— 40 Sulphuric ether boils in vacuo, 
— 39 Melting point of solid mercury. 
— 23 Observed on the surface of the snow at Glasgow,1780. 
— 17 Brandy freezes. 
+ 16 Oil of turpentine freezes. 
20 Strong wine freezes. 
25 Human blood freezes. 
28 Vinegar freezes. 
30 Milk freezes. 
32 Ice melts. 
36 Olive oil freezes. 
50 Medium temperature of the surface of the globe. 
52 Mean temperature of England. 
98 Ether boils. 
98 Heat of human blood, 
173 5 Alcohol boils. 
212 Water boils. 
442 Saturated solution of sea salt boils. 
242 Tin melts. 
554 Phosphorus boils. 
570 Sulphur boils. 
612 Lead melts. 
650 ? (662 ? Dulong.) Mercury boils, 
773 Zinc melts. 3 
800 or 810 Ignition visible in the dark. 
900 to 1100 Heat of a common fire. 
1869 Brass melts. 
1873 Silver melts. 
1996 Copper melts. 
2016 Gold melts. 
2786 Iron melts. 
3280 Temperature of the maximum expansion of pla- 
tinuam 
? Heat of the oxyhydrogen blowpipe, of the galvanic 
battery, &c, &c. 
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MEMORANDUM ON TIE RECENTLY APPROVED SMALL 
ARMS OF THE BRITISH ARMY, WOOLWICH, JULY 1838. 


1. Musket, weighs complete...... seeeee 10 Ibs 0 02. 
Bayonet.... ahaa ee Nas 15 oz. 

Length..... ... 3 feet 3 ins.. 

Barrel § Diameter of bore.... ‘753 ins. 


Charge...........+.. 4§ drachms, 


2. Rifle, weighs complete.......... Qlbs_ ,, 
Sword Bayonet....... Bietercree BES tst Pas 
Length............ 2 feet Gins. 
Barrel { Diameter of bore.... | -704 ins. 
Charge....... seeeee 24 drachms, 
3. Carbine, weighs complete...... seseee Tbs 002, 
Length. ........... 2 feet 2 ins, 
Barrel 4 Bisiestee of bore. ... 723, 


Charge..........+++ 33 drachms 


Batt, 14} tothe Ib. the diameter of the ball is -683 ins, 
so that the same will serve for allthe small arms in the 
British Service —it will be observed that the diameters of the 
hores of the Musket, Rifle and Carbine, differ in a trifling 
degree—it being necessary to allow more windage to the 
musket for quick and continued firing. 


The Rifle has only ¢zco grooves, these have a whole turn in 
the length of the barrel. The ball for the Rifle, has a belt 
orzone onit to fit into these grooves, this belt increases 
the weight of the ball to about 13to the lb.—but the round 

makes very good practice from the Rifle with the same 
charge 2} drachms.— Fig. 7. 


Lock. Percussion back actioned the same for all the 
small arms. 


The nipple to receive the percussion prime, the same for 
all, universal, 


Prime. Copper Cap—Percussion—the same for all de- 
scription of small arms.—Fig. 8. 


Tt is proposed to allow 90 copper caps for the 60 rounds 
of ball cartridges, they are packed in small parcels of 30 
each and 3 of these parcels go into a tin Can of about the 
size of a bundle of 10 ball cartridges of 43 drachms. : 
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The blank cartridges for exercise will remain the same 
4drs. but the proportion of copper caps. for the blank 
cartridges will be the same as for the ball cartridges viz. 
3 to 2. 

The old dimensions of the Musket barrel, bore and ball 
have been kept. The Rifle and Carbine have been assimilat- 
ed to the Musket. 


Fig. 9. Isa Cartridge for the percussion rifle used by | 
H. M. 26th or Cameronian Regiment. 


MR. ROBERTS’ MODE OF BLASTING ROCKS BY THE AID OF 
GALVANISM, AND OF DETONATING GUNPOWDER UN- 
DER WATER—Fis. 10. : 

N, P, NP,N, P, represent the positive and negative wires 
from a galvanic trough, each wire being surrounded with 
cotton, so that electricity cannot pass from one to the other, 
except by the small wire, as represented in the magnified 
figure with the attached arrow, ‘This little wire connecting 
the positive and negative wires, becomes incandescent when 
the galvanic trough is put in action, detonates the gunpowder 
in the cartridge in which it is contained, which inflames the 
additional gunpowder F F,in which itis imbedded ; SS re- 
presents straw used in Mr Roberts’ arrangements for sup- 
porting the gunpowder and the sand, &c. Z. The effect of 
the powder is increased, according to his views, by leaving 
atmospheric air above and below it, as atG. The galvanic 
trough being arranged and in action, the moment the string 
H is pulled, it moves the light frame C C,and causes the 
metallic plate B. previously held back by a spring coiled 
upon the wooden frame A.totouch A; and the galvanic 
circuit being now completed, electricity passes at once from 
P to N, detonating the gunpowder as the little wire is 
ignited, 

The metallic wires do not require to be above twenty or 
thirty feet long and the operator may retire to any clistance 
before he pulls the string Fl; the effect of the blast is con- 
siderably increased by there being no vent required, as in 
the usual mode for igniting gunpowder. One of Young’s 
troughs ,with twenty pairs of plates, the plates being about 
four inches square, does very well fur the purpose. It may 
be charged with a solution of sulphate of copper, acidulated 
with sulphuric or nitric acid. ‘The metallic wire in the gun- 
powder, connecting the positive and negative poles of the 
trough, cannot be too small; it may be made of platinum, 
but steel wire has been preferred. 


Miscellaneous . 
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Miscellaneous continued. 


EXTRACTS FROM THE STATISTICAL NOTES ON CHUSAN 
BY LIEUTENANT OUCHTERLONY, MADRAS ENGINEERS. 


“ Several average samples of the gunpowder found in the 
“ Arsenals of Chusan, produced on analysis a mean of the 
* following results.” 


“ Nitrate of Potash.,.......- val 
Sulphur... ...0. cc ceceeeeees 
** Charcoal. . 9} 100 


“ Water...... . 

“ Some appeared to be granulated and even glazed with 
“ considerable care, but much unevenness and inequality are 
“discernible in the greater portion, and the result of expe- 
“riments on its strength by the Madras Artillery was 
generally unfavourable.” 


“Some saltpetre was also found, together with a small 
“ quantity of sulphur, part of which was evidently native and 
“not sablimed from sulphureous ores; the saltpetre was 
“well refined—up to 4 to 9 refraction, and was principally in 
“the state of coarse prunelle not entirely freed from water 
“ of crystallization.” 


“ The art of castingin iron seems to be familiarly known 
“to the Chinese, and although the guns -and shot, found in 
“store in the Island, may be pronounced rude and clumsy 
“in the extreme, the strength, finish and even elegance of 
“some of the tripods, incense burners etc., seen in certain 
“ Joss houses, afford evidence of the skill which they have 
“ the power of exerting, when the views of their Government 
“may permit of its display in the manufacture of the more 
“ponderous engines of war. Some sword blades in the Ar- 
“senals also appeared to be of sound material, and well cut- 
“lerd and tempered ; the major part however were of com- 
“ mon wrought iron.” 
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METALLIC CONDUCTORS TO POWDER MAGAZINES, AS A 
SECURITY AGAINST LIGHTNING, 


Extract of a letter from Major H. Moberly, Secretary to 
the Military Board, to the Secretary to Government Fort 
Saint George, dated \3th February 1338, 


In July 1836, Government were pleased, on the recom- 
mendation of the Military Board, to authorize the pro- 
vision of a copper conductor for lightning for the Artillery 
Regimental Magazine Trichinopoly. The circumstance gave 
rise toa proposition, that all Magazines for containing gunpow- 
der should be furnished with similar expected means of secu- 
rity, orders were accordingly given to prepare a plan and esti- 
mate for conductors to the Magazines in Fort St. George, 
Black Town, the Powder Mills, and St. Thomas’s Mount, I 
have now the honor under orders of the Military Board to 
submit the plan and estimates amounting in the aggregate to 
Rs, 3227-12-4, but before recommending them for sanction, 
to observe that the Board are not aware of any instance of 
a Powder Magazine having been struck by lightning under 
this Presidency, and that the question of additional security 
to be derived from conductors, is still they conceive an un- 
decided point in Europe. The Board therefore suggest that 
the subject may be referred for the opinion of scientific 
Gentlemen, and also to the other Presidencies ; Magazines 
having not long since exploded both in Bengal and Bombay, 
but whether from the effects of lightning, or otherwise the 
Board are not informed.” 


Extract of a letter from Lieut.-Colonel E. M. Wood, 
Secretary to the Government of Bombay, to the Secretary 
to the Government of Fort Saint George, No. 1534, dated 
26th May 1838. 


«TI am directed to acknowledge the receipt of yourlet- 
ter No. 1055,dated 20thMarch last, with its enclosure, and 
in reply to transmit the accompanying copies of a letter from 
the Commandant of Artillery dated 15th Instant, with its se- 
veral accompaniments relative to the advisability or other- 
wise of affixing metallic conductors to Powder Magazines for 
greater security against lightning.” 
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Extract of a letter from Lieut.-Colonel J. G. Griffiths 
Commandant of Artillery, to the Secretary to Government 
of Bombay, No. 69 of 1838, dated 15th May 1833. 


“In acknowledging the receipt of your letter of the 3d 
April No, 1005, calling upon me for my opinion as to the 
expediency of affixing metallic conductors to Powder Maga- 
tines for greater security against lightning or otherwise? and 
to afford any information that I may be able to adduce on the 
subject, I have the honor to state, that I have always been 
an advocate for attaching conductors to public buildings of 
any considerable height,and more particularly to Powder 
Magazines, as a necessary precaution against danger which 
wight be much more extensive without them.” 


“T beg also to forward the opinions of Lieutenant Colonel 
Manson, c. B. and uf Captain Jacob, the former and present 
agents for the manufacture of gunpowder, who have more 
particularly had this subject brought to their notice, and 
altho’ they appear to take contrary views of the question, 
lam happy to add a more confident opinion on this interest- 
ing subject, in corroboration of the one I had formed on it. 
The accompanying extract from the Proceedings of the 
(7th) British Association held at Liverpool last September, 
vill shew that the subject had recently occupied the attention 
of the first philosophers of the age, and that it appears to 
de universally admitted, that the use of conductors are neces- 
nary for the safety of all buildings, and by the same reasoning 
for all Powder Magazines.” 


Extract of a letter from Lieut.-Colonel A. Manson, to 
Captain Coghlan, Mojor of Brigade Bombay Artillery, 
dated Ahmednuggur 26th April 1838. 


“I have to acknowledge your letter of the 18th In- 
slant, regarding the reference from Madras as to the security 
tobe derived from attaching rods for conducting lightning 
from Powder Magazines, and as requested by the Command- 
ant of Artillery, beg to state that in my opinion the advan- 
tage to be derived from the measure is very questionable, nor 
am I at all satisfied that such a proceeding instead of tending 
to security, may not unfrequently prove the reverse.” 
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“ Thave understood that trees somewhat near Magazines 
are considered advantageous ; as being more likely to attract 
lightning than any building in their vicinity.” 


“ Tn respect to the several explosions at the Powder works 
that have taken place within my recollection, I have to ob- 
serve that I can remember two accidents of the sort only 
—one in 1824, and another very serious one in 1826. The 
causes of these were never ascertained, but neither occurred 
by lightning.” 


Extract of a letter from Capt. W. Jacob, Agent for gun- 
powder, to Captain Coghlan, Major of Brigade Bombay 
Artillery, dated 28th April 1838. 


“In reply to your letter No. 148 of the 18th instant, I 
do myself the honor to state, that there is no instance either 
upon record in this Office, or in the recollection of the oldest 
persons connected with these Powder works, of explosions 
ever having been occasioned by lightning, I have taken some 
pains totrace up the accounts of accidents of this descrip- 
tion in these works from so far as discoverable since 1784, and 
T herewith beg to forward an abstract of them, shewing their 
effects and the causes to which they were respectively 
ascribed ; at the same time, when the situation of the 
grand Magazine (containing probably from two to 
three hundred thousand pounds of Powder in depo- 
sit) is considered, surrounded by the buildings of the 
Powder Manufactory with about 25,000lbs. of Powder 
in process, distributed in the different mills, presses, dry- 
ing terraces &c. there can be no doubt, that a well construct- 
ed conductor for lightning to the Magazine would be a very 
desirable precaution for its protection, and that of the valu- 
able property around, which would all be sacrificed were this 
Magazine to share the fate of that at Dum Dum in Bengal, 
which in June 1836, I understand blew up from being thus 
struck by lightning—it may be as well tostate that about 
20 years ago, the old Flag staff at the wicket gate of the 
Powder works was struck and shivered to pieces by light- 
ning, which confirms the propriety of having a metal con- 
ductor attached tothe grand Magazine, which it would be 
advisable should be completed if possible before the usual 
sacere torn occurs at the setting in of the monsoon in 
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Extract fromthe Proceedings of the 1th British Assoriation 
held at Liverpool in Seilenler 1837 —Mechanic’s Magazine 
for October 1838. 


“ A letter was read, addressed by Mr. Locke to Mr. W. 
Currie, in which the latter was requested to propose as &@ 
question to the Philosophers assembled, whether in the case 
of a monument 140 feet ip height erected on the summit of 
emountain 1400 feet high, augmented safety .or danger, 
would be the consequence of attaching to it a conductor or 
faratonnere 2? ‘The column is sandstone, the mountain 
conglomerste, and in the vicinity of the latter there is @ 
mountain of still greater elevation. It was resolved, that 
this letter should be pro-forma putinto the hands of Mr. 
Soow Harris, though no doubt whatever was felt as to the 
answer which it would be proper to give to such an enquiry. 
The efficacy of the protectors of Franklin, in every possible 
situation, provided they be construcled upon proper princt- 
ples, and mounted in a suitable manner, is now universally 
admitted. 


No. 2157. 


Order thereon.—Ordered that the foregoing Despatch be 
communicated to the Military Board in reference to their 
Secretary’s letter dated the 13th February last, No. 82. 


Fort St. George, (Signed) S. W. Strat, Lieut. Col. 
22d June 1838. Secy. to Govt. 


Military Department, 
No, 1951. 
Extract from the Minutes of Consultation 
7th May 1839. 

Read again letter from the 
Secretary to the Military 
Board dated {3th February 
1838, No. 82, recorded in 
Minutes of Consultation ofthe 
20th March 1838. 

Read the following Letter. 
From the Secretary to the ‘ 
Government of India, con- 
Yeys the opinion of the Go- 
Yernment of India that it is 
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not expedient forcertainrea- _ Here enter 15th April 1839. 
sons, which are stated,to fur- 
nish Magazines for gun- 
powder, with copper light- 


ning conductors. : 
In reference to an Ex- 


tract from the Minutes of 
Consultation No.2157, ofthe 
22d June 1838, and to the 
foregoing letter from the Se- 
cretary to the Government of 
India dated 15th Ultimo No. 
319, the Right Honorable 
the Governor in Council di- 
rects that no more light- 
ning conductors be put up 
to Powder Magazines under 
this Presidency. 


(Signed) S. W. Steet, Lieut. Col. 
Secy. to Govt. 


Extract of a letter No. 614, from Lieut. Col. J. Stuart, 
Secretary to the Government of India Military Depart- 
ment, to the Secretary to Government in the Military 
Department Fort St George, dated Fort William, 25th 
March 1840. 


« With reference to letter from this Department, No. 319, 
dated 15th April 1839, 1 am directed by the Right Hon’ble 
the Governor General of India in Council to transmit to you 
for the purpose of being laid before the Right Honorable the 
Governor in Council, the annexed extract (paragraphs 61 
to 63) of a Military Letter from the Honorable the Court of 
Directors,-No. 71, dated 20th November 1839, together 
with a copy of the reports from Professors Daniell and Fara- 
day therein referred to.” 


2d. “ The report of the Committee appointed by the 
Lords of the Admiralty, referred to in paragraph 62, has 
not yet been received.” 


3d. ‘ The Military Board at this Presidency have been 
called upon, with reference to paragraph 63, to furnish a fur- 
ther report on the subject of providing lightning conduc- 
tors to Powder Magazines.” 
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Extract of a Military Letter from the Hon’ble the Court of 
Directors, No. 71, dated 20th November 1839. 


Para. 61. “ In our letter dated the 25th September 1839, 
No. 54, paragraph 28, weinformed you that it was our in- 
tention to circulate the papers received from you on the sub- 
ject of lightning conductors to Powder Magazines, amongst 
scientific persons in this country who had given particular 
attention to electricity and the means of averting its injurious 
consequences, and that the opinions and remarks we might 
teceive in reply should be duly communicated to you.” 


62. “ We have since received and now forward to you 
reports on the subject from Professors Daniell and Faraday ; 
also a copy of the report by the Committee appointed by the 
Lords of the Admiralty for ascertaining the efficiency and 
best form of lightning conductors for Her Majesty’s Navy, 
and a copy of Mr. Arago’s detailed scientific notice “ Sur 
le tonnere”’ published inthe “ Annuaire” of last year.” 


63. ‘ As all these authorities are unanimous in advising 
the use of lightning conductors, we would strongly recom- 
mend that your decision to withhold this supposed means of 
safety from “ Powder Magazines in India may be immedi- 
ately reconsidered.” 


No. 1820. 


Ordered, that the foregoing letter and its enclosures be 
communicated to the Military Board, but that no steps be 
taken towards the construction of lightning conductors for 
Magazines under this Presidency, pending the receipt of the 
report referred to in the 3d paragraph which the Govern- 
ment of India will be requested to cause to be furnished 
to this Government when received. 


Extract of a letter No. 279, from Lieut. Col. J. Stuart, 
Secretary to the Government of India Military Depart- 
ment, to the Secretary to Gorernment Military Depart- 
ment Fort Saint George, dated Fort William, 21st Oc- 
tober 1840. 


“ With reference to your despatch No. 1819, of the 2d of 
May last, I am directed to transmit to you, for the purpose 
of being laid before the Government of Fort Saint George, 
the accompanying copy of Professor O’Shaughnessy’s further 
report, on the ‘subject of providing lightning - conductors, 
to Powder Magazines.” 
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No. 4196. 


Ordered, that the above letter and enclosure be communt- 
cated to the Military Board, in reference to Extract No. 1¥20, 
from the Minutes of Consultation, dated the 2d of May 1840. 


Fort Saint Georos, 2 (Signed) 8. W. Srvet, Lieut. Col. 
17th November 1840. Secy. Co Govt. 


Letter from W. B. O'Shaughnessy, Esq. M. D. Assistant 
Surgeon, to Captain H. De Bude, Officiating Secretary to 
the Military Board, dated Calcutta, 24th June 1840. 


Tn compliance with your request that 1 should draw up a 
further statement of my opinions regarding the attachment 
of conductors to Powder Magazines, I have the honor to 
submit the subjoined observations to the consideration of the 
Military Board. 


2d. Iregret much that it is impracticable to accord me 
the full measure of time, desirable for the collection and ac- 
curate examination of the numerous facts to which I have 
obtained a due bearing onthe question now before us, and 
many of which corroborate powerfully the views I entertain. 
T regret this the more, as | have the misfortune to differ in 
a slight degree with the opinions Mr. Faraday has given, 
while those which Mr. Daniell somewhat dictatorially pro- 
fesses are wide at variance with mine. 


3d. J trust Imay be pardoned by the Military Board for 
here publicly placing on record, a tribute of my deep respect 
for Mr. Faraday’s labors ‘in electrical science. This depart- 
meant of physics he has made peculiarly his own. My presump- 
tion would be measureless were I to depart from the utmost 
modesty and hesitation, when ] venture to persevere in an 
opinion from which he ever so slightly dissents. I seek 
however for no more candid judge than this illustrious philo- 
sopher, and on once more referring the subject to his con- 
sideration, I will bow to his contrary decision with the full 
conviction that I had acted upon erroneous views. 


4th. Mr. Daniell’s facts and arguments will be treated 
ad valorem in the subsequent observations. [ have only to 
observe that in the further discussion of this question, it 
would be well if he would condescend to use 8 more cour. 
teous tone, and to recollect that his opinions as well as mine 
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have to bear the scrutiny of individuals who are not very 
likely to be influenced by the mere reputation of any of the 
parties concerned. - 


5th. The question before the Board is this exclusively, 
“ Are we to attach lightning rods to Powder Magazines, and 
if so, how are we to place them so as to ensure the maximum 
of safety from every accident.” ‘To this question and its 
bearings we must limi: this discussion. It is altogether a dif- 
ferent matter from that with which Mr. Daniell has mixed it 
up, namely, the attaching of conductors to private dwellings 
or ordinary buildings, all the circumstances differ so widely, 
that many of the most important of the facts and arguments 
which bear on one, are altogether inapplicable to the other, 

6th. The necessity for attaching lightning rods to Powder 
Magazines in tropical regions visited by frequent and violent 
thunder-storms, might at first sight appear so obvious jas to 
need no further consideration. ‘Ihe document (No. |,) how- 
ever shews, that of all the Magazines in the territories of the 
Hon’ble East India Company (Bengal Presidency) duricg 
a period of forty years, only one has been struck by lightning, 
namely, that at Dum-Dum in the month of June 1836. It 
will be seen as we proceed, that the term Magazine was scarce- 
ly applicable to the building there destroyed. 


7th. I stated in my first report on this subject, that I 
considered a Powder Magazine when properly constructed 
arched and rounded in its outlines, of low elevation, and 
free from metallic masses in its walls and roof, to be as lit- 
tle exposed to accidents as an equal area of soil or ter- 
race, the chances of which being struck by lightning are 
so infinitely small as scarcely to cleserve serious consider- 
ation. ‘The Dum-Dum explosion took place in a common 
building of square form formerly a godown. It was nota 
“ Megazine” but a mere store room for the powder used for 
the Laboratory. It stood in the corner of a yard crowded 
with guns, gun carriages, heavy metal, tools, shells and other 
powerful conductors of electricity. lt was exactly what it 
ought not to have been, and the explosion which occurred, by 
no means invalidates the position that the well constructed 
Magazine has but an infinitely small chance of being struck 
by lightning. 


8th. The questions now arise Ist, would even this minute 
contingency be obviated thoroughly by lightning conductors 
being attached to the Magazine, on the method advised by 
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the Hon’ble the Court of Directors ; secondly,can the conduc- 
tor itself by possibility become a source of collateral danger. 


Genvent etteeta of Cas 9th. I will take up each of these ques- 
ducture: tions in detail, I grant in the first place 
as the foundation of the argument, that metallic conductors 
have the power when properly placed of silently drawing off 
considerable accumulations of electricity from the clouds ; and 
secondly, of guiding away to the earth considerable direct ex- 
plosive discharges or flashes of lightning without permitting 
the electric matter whatever it be to impinge directly on any 
adjacent bodies. 


Extent of area each pro- 10th. The extent to which the pro- 
tects. tecting influence of a conductor extends 
laterally, has long been a subject of attention and discussion. 
Levoy in 1783, asserted that a rod 4 to 5 metres high, above 
the roof of an ordinary building defended a circle of 16 metres 
radius, or more than three times its own elevation. 


Opinion of Accademie des 11th. he academy of sciences in 1823, 
Reveneey, in a report to the Minister of War,adopt- 
ed the opinion of M. Charles, that the circle protected was a 
radius, double the total elevation of the conductor above the 
roof. ‘This opinion seems to have been generally adopted, but 
must be modified in consideration of the facts which M. 
Arago has collected, and some which have come under my 
own observation. 


12th. If masses of metal of any kind 
enter into the construction of a build- 
Accident to the Purdeet ing, the pfotecting influence does not 
ee extend to the distance above-mention- 
ed. The Powder Magazine of Purfleet provided with a con- 
ductor erected by Franklin and Cavendish, was struck by 
lightning 24 feet from the nearest part of the conductor 
which was 26 feet above the roof, the distance being less 
than the simple height, the part struck containing a metallic 
cramp. 


See the Almanac for 1838, 


13th. Dr. Winthrop, of New Cam- 
bridge, reports, that a tree was struck 
by lightning when but 50 feet from the conductor attached 
to the steeple of a church, which may reasonably be sup- 
posed to have been at least 50 feet higher than the tree. 


Do. toa tree neara Steeple. 
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Necessity ofmamerouscon- “4th. All that we are entitled to infer 
austere from the facts before us is, that in 
order to give safety from direct and ordinary dis- 
charges, we must erect so many conductors that 
no point of theroof shall be farther from the conductor 
than twice the length of the height of the conductor above 
the level of the roof, and this applies only to flashes from 
clouds in a calm atmosphere and above the building. The 
area of protection is unquestionably much contracted under 
the circumstances so common in India, of a thunder-cloud 
being blown with hurricane velocity across a plain before a 
furious squall. Nothing but a line ora 
chain of conductors connected together 
by horizontal metal bars, and surrounding a building can 
possibly protect it from discharges under these paroxysmal 
storms. This is the opinion [ offered in my first 
report dated the 27th December 1838, and I have now but 
torepeat, that one or even two conductors are not an adequate 
protection, and to ensure safety several must be erected. 
The subsequent considerations will probably bear me out in 
stating, that a properly built Magazine with but one or any 
inadequate number of conductors, is in greater danger of 
explosions than if it had none, and that with ever so many 
condactors these should be placed at a considerable distance 
from its walls. 


Inaline or chain. 


Any inadequate number of 15th. : I proceed now in the attempt 
Conductors dangerous, to sustain my opinion, that a Mayazine 
with but one or any inadequate number of conductors is in 
greater danger than if it had none. 


16th. The cause of a lightning discharge selecting the 
conductor is to be traced in the law of electrical induction, 
which I hope to be pardoned for briefly exposing. 


The clond a fig. 11 highly charged with electricity of either 
kind (let us say positive) approaches the earth, and by the ap- 
proximation causes the natural electricities of the earth (4) 
to separate, and that. of the negative kind to accumulate at the 
surface opposite to the cloud. The intervening particles of 
air are thrown into a polar state. The cloud is attracted by 
the earth, the electricity of which becomes most accumu- 
lated on the buildings and objects on its surface, in proportion 
to their degree of conducting power. At length the resist- 
ance to the rushing together of the two opposite electricities 
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is overcome, and a discharge by explosion takes place, the 
best conductor on the earth receiving all the electric dis- 
charge it is capable of conducting in the time the discharge 
occupies ; of all such bodies a pointed metallic rod is the 
most likely to receive a discharge and will lead off the great- 
est quantity thereof to the earth. 


17th. Mr. Daniell has indeed stated, that a pointed bar 
must cause a silent discharge without explosion.® I am unable 
to comprehend how Mr. Daniell could have fallen into such a 
misconception, The whole history of lightning accidents 
teems with instances of well constructed pointed rods having 
been struck and the points melted. Look at the accident to 
Mr. Dunicll’s paper para’. Mr, Trowers’ house for example t The 
conductor is faulty in its construction and the flash was 
seen to strike it by Dr. Goodeve. But let Mr. Daniell try this 
simple exprement, 


Experimental proof that Let a fig. 12 bea Leyden jars ba rod 
flashes pass to pointedCoa- and ball connected with the inner coat- 
Suslores ing, cc a rod and ball connected with 
the outer coating, 5 represents the excited cloud, ce the ex- 
cited surface of theearth. ‘I'o the ball of ¢ apply one branch 
of a discharging rod pointed and then rapidly approach the 
other point to the ball 6,a hiss is heard for an instant and a 
loud explosion then ensues. If the points had been brought 
very slowly towards the ball 6, there would have been nothing 
more than a silent or at most a hissing discharge. Mr. 
Daniell will perhaps admit, that it is the same thing that the 
earth carrying the conductor should approach to the cloud, 
or the cloud approach to the earth, and he will see in this 
experiment that it is simply the degree of velocity of the 
approach that governs the nature of the discharge. The 
electric cloud in a calm atmosphere will give off a constant 
and quiet stream to the rod, but let the cloud be driven 
onwards before the wind, or drawn within the vortex of 
mechanical electrical attraction, and then explosion will 
inevitably ensue. 


18th. So much for the cause and nature of the direct 
lightning flash to asingle pointed conductor, let me beg the 
Board to honor me with their attention to this distinction. 
It is essential that no misconception should arise. 


* A pointed conductor will indeed draw off silently and safely a con- 
siderable portion of electricity from a charged cloud, but it can possess 
no power of determining a disruptive and destructive discharge ats 
point where it would not otherwise occur. 

+ Described in my first report. 
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19th. An explosion then it must be 
tine vone “coadueuf ma admitted may cee toa pointed con- 
behets ductor, I have next to show that this 
explosion, or the flash, or the quantity of the electricity pass- 
ing (which I use as convertible terms) may be so much 
greater in quantity than the single conductor can convey in 
the time of the discharge, that a considerable part, nay the 
whole of the excess, must pass tothe adjacent object. To 
make my meaning clearer—Let us suppose the cloud to be 
charged with 1000 parts of active electric matter, let us 
assume the conducting power of a lightning rod tobe equal 
to 250 in an unit of time. I believe that the 750 parts in 
excess, will in the same unit or instant pass off in every 
direction to surrounding objects, striking those which offer it 
the least conducting part. 


20th. Inproofof this assertion I refer 

Proof in the accident to Dr. to the accident to Dr. Goodeve’s house 

which I have already reported. Dr. 

Goodeve’s house is 20 feet from Mr. ‘Trowers ; Dr. Goodeve 

while walking in his verandah saw the lightning strike Mr. 

Trowers’ conductor, and at thesarie time strike his own 

house, taking as might be anticipated the window bolts and 
other metallic bars in its course. 


2ist. Let me cite another and a 

Froof in Mr. Raven's howe most important fact from Mr. Arago’s 
collection. The house of Mr. Raven 

in Carolina was provided with a conductor of an iron bar 
fixed in the roof, a brass wire outside the wall 
thence led to another metal bar planted in the earth, 
the conductor was struck by lightning, the wire was 
melted as far as the ground floor, the lightning 
then pierced the masonry of the wall at aright angle, ex- 
actly where a gun was standing against the wall in the 
kitchen. The barrel was struck but uninjured, the stock 
broken, and thence the electric matter passed to the ground. 


22d. Herewehaveclearly lateralde- 
The last accident farther yiation from a conductor and the ex- 
: cess passing to the nearest conducting 
object. The wire was disproportionately small for the quantity 
of the discharge, it was fused, and the excess passed into the 
adjacent conductor. It will be objected that this would not 
have happened, had the lightning rod or wire been of the or- 
dinary dimenvions—that the conductor would not have been 


80 


fused and the lightning would not have left it: in reply T 
point once more to Dr. Goodeve’s house, Mr. Trowers’ con- 
ductor was not melted and yet Dr. Goodeve’s house was 
simultaneously struck. 


23d. Look to another fact cited by 
Accident to the frigate Ze Arago. A French vessel of war La 
ass Junon, was running hefore a brisk gale, 
a copper cenductor of twisted wires lead from the main mast 
head to windward, and was secured by copper strips to the 
ship’s side, a flash strikes the top, and a flash is seen by all 
on board at the same instawt, to leave the conductor about 
ona level with the cap of the main-mast, and to dart into 
the water over the Jee bulwark. ‘lhis is a clear instance of an 
excess of electricity leaving a conductor through which it can- 
‘not force an instantaneous passage : all that the conductor 
could convey was borne off to windward, the rest opened 
to itselfanother less difficult passage. 


24th. Tt might here be a most appro- 

een te ee atn atest mass priate place to discuss the question, what 
of metal aiash can fuze, | 

is the greatest mass of metal a flash of 
lightning can fuze, when we remember that the surface ofa 
cylinder increases bya simple multiple of the diameter, 
while the mass increases as the square, that every fact shews 
A fissh may he too great it to be the surface which the electricity, 
for the surlace to convey pursues,* while its calorific effect must 
ond at the same time too Fe . . 
small to melt the whuie be in the inverse Proportion to the 
ms mass, it will probably seem that the 
surface may be inadequate to convey a quantity of electricity, 
although this be insufficient to melt or even to heat the whole 
mass of the metal. 


25th. Mr. Daniell in reference to the inefficiency of single 
conductors, enters on the much vexed question as to whether 
Do conductors atuact light. they as/ract lightning, or are merely 
ning. passive conductors for its conveyance, 
He takes the latter view, declares the 


* Mr. Tarris, a high anthority on electricity, makes these remarks rese 
pecting the surface action of conductors. 

“ ‘the conducting power of'a metallic rod has but lite relation to its 
solid contents but is principally dependent on its surface, from which 
cause the mere gilding of a ball of wood is found to conduct a propor- 
tional electrical discharge with the same facility as if the ball was a solid 
inass of metal, hence a less quantity of metal formed into a hollow tube 
would be as a conductor, even more effectual than a solid rod of the same 
diameter, because its superficies would be increased.” 
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former to be absurd® and compares the conductor to a water- 
course, a favourite illustration of his, as it occurs in more 
than one part of his published writings, practically it is but 
of little consequence whether the conductor be active or 
passive. But of all the substances excited at the moment 
engaged in the vast induction we have described, of the 
cloud, the air, the earth and the things on its surface, the 
lightning rod is that in which the induction is the most 
powerful, and towards which the explosion is therefore the 
most likely to occur, call it passive if Mr. Daniell so pleases, 
but the electric fluid is more active in it than any where 
else. ‘The discharge takes place, the first instalment, or the 
head of the column rushing to the point of the conductor, heats 
the air through which it passes, rarefies it, diminishes the re- 
sistance tothe outpcuring of the rest of the electric accumula. 
tion. The excess unable in a unit of time to pass over the 
bar, rushes to surrounding objects.¢ Did it occur to Mr, 
Daniell that no prudent man builds his house by preférence on 
thebank of a mountain wuter-course. ‘he water-course ig 
doubtless passive and it will quietly and silently carry off the 
stream of an ordinary shower, but the rains may sometimes fall 
in excess, the stream swells to atorrent. As the waters require 


* Harris on electrical conductors. p. 31. 

The Board are reterred to the marginal note at para 17 for Mr. 
Daniel's own admissions, that pointed conductors draw oif a considerable 
portion of electricity &c. Drawing off and attracting are very like 
synubymous terms, 


{ The Board are requested to consider Mr. Faraday’s opinion on this 
point, 

The fact however is, that disruptive discharge is favorable to itself. It 
is at the outset a case of tottering equilibrium and if time be an element 
in the discharge, in however minute a proportion. then the commencement 
ofthe act at any point favors its cuntinuance and increase, and portions of 
power will be discharged by @ course which otherwise they would not have 
tuken, 

The true heating and expansion of the air itself by the first portion of 
eketricity which passes, must have a great influenee in producing this resuit, 

As to the result itself we see its effect in every electric spark, for it is 
tot the whole quantity which passes that determines the discharge, but 
Merely that small portioa of force which brings the deciding molecule 
Up tu its maximum tension, that when its forces are subverted and dis- 
charge begins, all the rest passes by the same course from the influence 
ofthe favoring circuinstances just referred to, and whether it be the electri- 
tity on a square inch ura thousand square inches of charged lass, the 
ducharge is complete. Hereafter we shall find the influence of this effect 
in the formation of brushes, or it is not impossible that we may trace it 
oma the jagged spask and forked lightning. Faraday's Experimentat 
Recarches, 
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@ given time for the flow of acertain quantity, the excess 
inundates the bank and the house is overwhelmed. The 

arallel seems to me to be complete, although Mr. Daniell’s 
ingenuity may probably succeed in placing the question in a 
different and less intelligible manner. 


Mr. Daniell’s inexperience 26th. With very great respect for Mr. 
in thunder-storms, Daniell’s acquirements, I cannot help 
wishing he had the opportunity of increasing his practical 
knowledge by observing a tropical storm. Had he seen the 
whole horizon one dense mass of electric clouds, had he heard 
crash after crash a hundred times repeated like the broadside 
of a line-of-battle ship, had he seen the lightning strike (as 
I have) three times within a few seconds, and not a hundred 
feet from my house, had he been in a storm in which 31 
persons perished, he would very probably participate in my 
idea, that electrical accumulation very con.monly surpasses 
the conveying power of ordinary conductors, and the con- 
sequence might be as apparent to his mind as to mine, that 
the excess must pass to the most adjacent objects. 


27th. These facts appear to me sufficient to warrant my 
opinion, that there is more danger in giving one conductor 
toa Magazine than in leaving it unprovided altogether. It 
appears to me further, as I have already stated, that even 
from any number of conductors, there is another source of 
‘The lateral discharge, danger in what I term the ‘ lateral 
discharges,” unless the conductors be 

placed at a considerable distance from the Magazine. 


28th. As much controversy has arisen regarding this 
lateral discharge, 1 wish to explain clearly the meaning [ 
attach to the term. If this be patiently considered 1! think it 
Defined and explained will be found, that it is more about the 

sa eis fitness of words than the nature of the 
facts, that the difference of opinions exist. 


29th. I select an experiment with the Leyden botile to 
exemplify my statement. 


Let a fig. 13 bea ball and wire connected with the inner 
coating, 66 with the outer coating of a charged bottle, let 
c bea metallic ball placed near, but not touching the rod 3. 
When the discharge is made by bringing @ and 6 into con- 
tact, by means of the moveable rod d, as the electricity passes 
thro’ the rod 4, a spark takes place between it and the ball c, 
although the ball c is out of the direct circuit. 


WMescellanecous. 


Mheclkcr OO Sho oh I1ES8Y 
ot L ugh &72 ung Comnduclcrs. 
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. 30th. This spark all electricians have seen : its existence 
& universally admitted. The ball may be connected with 
the ground, or witha long wire, and the spark will still pass. 
If the ball be connected with a wire and the opposite end 
of the wire with the apparatus called “ Voltas Cannon” 
charged with inflammable air, at the instant of connecting 
the outer and inner coatings or discharging the jar, the can- 
Bon is exploded also. Fig. 14. ‘ ; 


Gunpowder, spirits, and other inflammable matters, may 
befired by this spark, although it is manifestly far out of 
he course of the main discharge shewo by the arrows in the 

igure, 


Sac ids 3st. There have been several at- 
Trang this gacen™ "tempts to explain the occurrence of this 

spark. The older electricians and Hen- 
ty of New York, regard it as the effect of induction in the 
bodies adjacent to the main conductor. that it is not a direct 
emanation of electricity from the con- 
: ductor to the lateral objects. Mr. Da- 
niell says, it is only the excess from an insufficient conductor 
which passes to the adjacent object. 
This idea any one possessed of a Ley- 
den jar and few pieces of wire may set aside by a simple 
experiment, when he Will find the success of each attempt 
at obtaining the lateral spark increased by increasing the 
mass of the prime conductor, Mr. Mara- 
day however, supposed this extra spark 
to be a direct expansion of the electricity, that with a good 
lightning rod it can be but small, and then not to badly con- 
ducting matter, as wood or stone, but only to neighbouring 
masses of good conducting matter as the metals which either 
ought not to be there, or if there, be in metallic connection 
with the conductor. 


32d. On this [ will only observe, that the spark now al- 
luded to, whatever be its cause or nature, may be expected 
toincrease in power in direct prepor- 

Remarks on Paraday's opi- tion to the quantity of electricity in 
the original flash. If with a quart 

Leyden jar we can procure, as I have repeatedly done, a se- 
condary or lateral spark half an inch long capable of inflam- 
ing gasses and gunpowder, I think I am not straining the 
inference too far when I believe, that the discharge of 10.000 
acres of excited cloud may cause a secondary spark or flash 
capable of passing through the wall of a Magazine and ex- 


Henry's. 


Danieli’s how disproved, 


Paraday's, 
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ploding its contents.© The Magazine moreover contains 
powder barrels lined with copper, and even though no flash 
or spark pass through the wall, the barrels themselves may 
give spark toeach other under the influence of the electri- 
city passing outside. Mr. Faraday has shewn in one of the 
most perfect of all his matchless researches, that without the 
direct conveyance of electricity, the walls of an apartment in 
which a common electrifying machine is worked, are in a 
state of active electrical excitement. 


33d. Mr. Harris who is doubtless 
Mi. Harris's opinions ahighly accomplished electrician has 
‘recently published some views regarding this spark which 
require a cursory notice. Mr, Harris when ten years ago 
he proposed his system of ship conductors, was either unaware 
of the occurrence of this spark, or held it in such little res- 
pect that he actually led one of his conductors through the 
after Powder Magazine. Mr. Harris has induced the Lords 
of the Admiralty to order this system to be adopted through- 
out the Navy. 


sas Mr. Harris admits the exist- 
Mr. Harris admits the ex- ence of the lateral spark, but attri- 
que ates it to what is commonly called the 
“ residual charge.’ Thus after discharging a battery it is well 
known that a small secondary charge collects, and will give a 


spark or shock to any conductor touching both the coatings. 


35th. T repeat that it is but of little consequence what 
the cause or nature of the spark in question be. It is its 
d existence only that should influence 
the Galg tuig of weak this question,” But if Mr. Harris will 
ance. repeat the experiment described at 
para. 30, he will find the explosion of the cannon to occur 
atthe very same instant of time as the discharge of the jar, 
and that after this, he will still succeed in obtaining the resi- 
dual discharge on contact of the inner and outer coatings. 


* Mr. Harris has indeed recently asserted, that increasing the primary 
does not increase the secondary one, but I must state with every res- 
ct to this Geutlemar that I have repeatedly exhibited to my classes 

e experiment described at Para. 
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36th. The accident which befel the Rodney last year in 
the Mediterranean, shews the occur- 
rence of lateral or extra discharge in a 
form which scarcely admits of mistake; 
the flash struck the main-top-gallant-mast and escaped from 
the mast 7 feet above the deck, and was seen by all on deck 
to go over the lee netting and strike the sea a short distance 
from the ship. 


Accident to H. M. 8. Rod- 
seg shows lateral sparks, 


Sparks were seen by many of the Officers between decks, 
and many of the men declared they saw balls of fire on the 
lower deck, and ren after them tothrow them out (see Stur- 
geon’s Annals of Electricity, October 1839. Page 166.) 


Here is another instance of lateral or indirect effect. 
Late shocks in Dr, At the moment Dr. Goodeve’s house 
Goulere's bouse. was struck, Mr. Hutchins sitting in a 
room on the ground floor several feet from the course of 
the lightning received a severe shock. 


Whatever produces a shock will in greater quantity cause 
aspark, and if the spark be but the 10th of an inch in length 
itcan inflame powder, which is the great matter we have 
to guard against. 
Anigo's opinion. 37th. In connection with this subject 
Mr. Arago gives us some very useful 


hints. 


A few detached sentences may be quoted to shew Mr, 
Arago’s ideas “ lightning once engaged in a metallic bar of 
“ sufficient dimensions, and well constructed, will not quit it 
“tostrike the materials of which buildings are usually con. 
“ structed, but in such small quantity that no injury can 
“ arise, nor even any appreciable effect.” 


38th. Mr. Aragois here writing of ordinary buildings, 
but what would produce no appreciable effect on these, 
would cause the explosion of a Magazine. 


39th. Mr. Arago proceeds to ask, should conductors be 
placed within or externally to buildings, the Board will see 
how this bears on Mr. Harris’s ship conductor which runs 
through the after Magazine. “ I confess” says Mr. Arago 
“ that on this point | would be much less affirmative. Vol- 
“ taire used to say there are some great Lords not to be ap- 
“proached without extreme precaution, end lightning is 
“one of them. I think the illustrious author is perfectly 
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“ right, especially when I recollect the case of Mr. Raven’s 
“ house already alluded to. Doubtless the conductor was 
“ not sufficiently thick, but here is an occurrence in which 
* all was apparently in good order, the conductors acting as 
“well as could be desired, and nevertheless there was a 
‘« deviation of the electric matter? * * “ The 3!st Jaly 
“ 1829, at the gaol of Charleston, at the moment of an im- 
Lateral discharge in Char. ‘‘ mense thunder-clap, 300 persons 
lestua Gaol. “ received at the same instant a violent 
shock, the effects of which lasted for some seconds” * ® 
* The gaol had 3 good conductors 18 feet apart, the build. 
“ing was untouched by the lightning” * * * (see the Al. 
“ manac for 1838)” 


40th. Howdid the inmates receive this shock? Mr. 
Arago refers it tothe large quantity of iron the building 
contained, can [ be accused of exaggeration when I express 
my belief that the same cause which independently of direct 
discharge occasioned the shocks alluded to, would in a 
Maguzine of powder barrels be sufficient to occasion minute 
sparks and consequences to which these will naturally lead to. 

4lst. Lastly, M. Arago alluded to the proposition of ‘loaldo 
sanctioned by the Academy of sciences, that for Powder 
Magazines, the conductor should be placed at two or three 
metres from the walls, on vertical masts. He approves of the 
idea in principle, but describes its practical application as 
too expensive, owing to the number of conductors which 
would be required. 
Henry's most important 42nd. But there is one most im- 
Sapeiinent oa Nsureyiug portant experiment by professor Henry 
electricity. of New York, to which I earnestly invite 
the attention of the Board—I wish my humble voice could 
reach the Lords of the Admiralty with effect, and that by an 
appeal to the good senée of men, who have only the public 
interest at heart, and who have no pledged scientific notions 
to combat for, that I could induce them to pause before they 
provide the British Navy with the dangerous conductors Mr. 
Harris has led them to adopt. Professor Henry led a cop- 
per wire 40 feet long from the prime conductor of an electri- 
fying machine, into a deep well full of water, on working the 
machine, from every part of this wire large sparks were ob- 
tained, and a Voltas cannon was fired by one of these sparks 
close to the surface of the water ; nay more, Professor Henry 
repeated this experiment on a lightning conductor attach- 
ed to a house, and properly constructed in every way, from 
every part of the conductor sparks were given off. 
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43d. But even in the paper by Mr. 
Faraday, I find ample admissions of 
; many of the facts I have contended for. 

“It is no doubt true, that low rounded buildings such as I 
“understand Powder Magazines to be in India, are but very 
“little liable to be struck by lightning.” * * 


Mr. Faraday's own admis- 
ten. 


“Ttis also I think very probable, that a lightning conduc- 
“tor may under certain circumstances cause an electric dis- 
“charge to take place, where none would have occurred, no 
“ conductor being present.” 


44th. Letus hear what Mr. Daniell 
himself is candid enough to allow, see 
para. 11 of his report. 


Mr Danieli’s admission, 


“ There can be no doubt that a conductor at the moment 
“of a discharge of electricity passing through it, influences 
“ina degree all good conducting substances in its immedi- 
“ate vicinity by induction, butno discharge will take place 
“from it to any neighbouring body, unless it be insufficient 
“itself to conduct the whole of charge.” * 


45th. Tothis I have only to add, 

Mt Strgeon's opinion. that in a paper published since my first 

Teport (December 1838) by Mr. Sturgeon in the Annals of 

Electricity for October 1839, precisely the same view as those 

Tentertain are fully and ably advanced. Mr. Martyn Roberts, 

a well known Electrician, advocates the 

Mr. Robert's opinion. same views, such also were the opinions 

of my admired andesteemed friend 

"JenesPrinsep’sopinion. James Prinsep, whose name alone is a 

sterling proof to the Indian Community at least, of the value 
of the conclusions he arrived at. 


46th. From the consideration of all these facts and rea- 
sons, I think myself justified fally in adhering to the opinions 
expressed in my first report, 1 do not and never did deny 
the protecting power of well constructed conductors, erected 
1a given number. 


I stated distinctly all the circumstances from which dan- 
ger might result, and how I conceived these might best be 
avoided. I freely admit copper to be superior to iron, but 
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I wished to avoid expence in introducing the system I pro- 
posed. On that system I conceive all danger would be obviat- 
ed, while in the method proposed in the letter from the 
Hon’ble Court, at least two highly probable causes of acci- 
dent remain in full operation. 


47th. Having obtained through your Board, the sanction 
of Government tothe publication of the papers by Messrs. 
Faraday and Daniell, I will take care that the views therein 
contained, shall be generally made known, In an early num- 
ber of the Journal of the Asiatic Society, I propose further to 
print an abstract translationof Mr. Arago’s remarkable notice 
surle Tonnere,which I saw for the first time when it was sent 
to your Board, along with Messrs. l‘araday’s and Daniell’s 
papers. The interesting facts with which Mr. Arago’s 
memoir abounds, will doubtless lead many competent observ- 
ers to study the phenomena and effects of lightning on the 
grand scale, in whichthey may he witnessed in India. A 
multitude of facts will doubtless be thus quickly accumulated, 
and from these we may reasonably hope to found certain opi- 
nions on many points still open to doubt and discussion, 


48th. The electrical history of Chouringhee, I will take 
care to collect for Mr, Daniell’s gratification, with the pre- 
cision he is good enough to recommend me to observe. [ 
only regret, that this is not the appropriate place for noticing 
the very courteous remark he has made upon this point. 


49th. Idesign to forbear from all observations on the 
attachment of conductors to ordinary edifices, whether 
private or public, no one is more convinced of their value than 
Iam, but I amat the sametime as satisfied, that as they 
are usually constructed, they are sources rather of danger, 
than of protection. Referring therefore with much respect 
to my first report, I need only modify the suggestions there- 
in given, to the extent that I believe six to ten feet interval 
between the walls of the Magazine and the conductor will 
suffice, instead of the more considerable space 20 feer, which 
I first recommended. With this sole exception 1 am deep- 
ly impressed with the belief, that it were wiser to commit our 
Magazines to the same chances through which they have 
passed unarmed for the half century,than expose them tothe 
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possible dangers [ have ascribed to proceed from the attach- 
ment, in the ordinary manner, of an inadequate number of 
conductors, erected at but one foot from their walls. 


50th. Toeconomise materials, it would be advisable to 
erect a wall as high as the roof of the Magazine ten feet dis- 
tant from it all round; at each corner of this wall, a conduc- 
tor twenty feet higher than the roof, and properly led to the 
ground as deep as the water level, should be placed. Be- 
tween these conductors at every ten or fifteen feet I would 
fix a pointed bar six feet long, inclining outward at an angle 
of 45°, all these bars should be connected at their bases with 
the corner conductors, by a broad strip of sheet copper led 
along the wall. 


Letter from W.B. O’Snavounessy, Esq. M. v. Assistant Sur. 
geon, to Captain De Bude, Officiating Secretary to the 
Military Board, dated Calcutta, \\th September 1840. 


{ have the honor to enclose for submission to the Mili- 
tary Board, a printed copy of some remarks on an error of 
measurement in my letter on lightning eonductors, Iam 
happy to add, that the error does not at all affect the in- 
ferences J drew from all the facts befure me,as to the protec- 
tion of our Powder Magazines. 


It gives me regret to have to point out a serious error in 
my account of the accident by lightning which occurred to 
Dr. Goodeve’s house, in May 1837. The distance from Mr, 
Trowers’ conductor, which was struck at the same instant, 
is trenty.two yards, instead of twenty feet as stated in my 
Teport. 


The error was occasioned by my entrusting the measure- 
Ment to a native assistant, who no doubt either contented 
himself by a guess, or unknowingly used the word /vet 
instead of yards in his report. Illness prevented my making 
the measurement myself. Fortunately however, the error 
does not in the least degree vitiate the argument in which 
the accident was mentioned for illustration’s sake alone, that 
the best conductor will not protect a radius of 60 feet (as 
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Biot has assumed it would) is now proved by the history 
of so many lightning explosions, that an error in one, is of 
no importance whatever. The reader will find in paras. 
10 11-12-13 and 14 of my second report sufficient facts to 
set this question at rest for ever. 


My chief object in noticing the accident to Dr. Goodeve’s 
house, was to shew that one and the same explosion may 
fall on a conductor and also on other adjacent bodies, that 
is, that one conductor may not be capable of carrying off the 
whole of the electricity of a single flash, although the con- 
ductor remain unmelted, or even be not perceptibly altered 
by the heat of the discharge. This view is but strengthened 
by the occurrence as it now stands in the corrected account, 
the greater the distance the more remarkable is it, that the 
primary flash should have been subdivided as in this in- 
stance. Letit be remembered that Dr. Goodeve saw the 
flash strike both objects at the same instant. 


I congratulate Mr. Daniell on an occasion thus afforded 
to him, for a further display of the peculiar tone and temper 
which characterized his first report, but I repeat here dis- 
tinctly, that the error into which [ have been led, does not in 
the slightest degree affect the inference which all the facts re- 
corded, manifestly lead to—Ist, that a conductor however well 
constructed, does not infallibly protect a space of sixty feet 
radius ; 2d, that a flash of lightning may strike a conductor, 
and other adjacent objects, at the same instant. ‘The oc- 
currence at Dr. Goodeve’s house has nothing to do with the 
discussion regarding the “ lateral discharge,” and had the 
accident never taken piace, the arguments I advance would 
not be in the least degree affected. One good effect will 
at all events proceed from this mistake, that I shall never 
again depend on the measurements made by persons who do 
not understand the object in view, and the necessity for care 
in their performance of so simple a task. 
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REFERENCES ro a PLAN, FIG. 15, or ATTACK ow tax FORTS 
or CHUENPEE ann TY-COCK-TOW in tae BOGUE.—/18 
JANUARY 1841. 


«—Large Fort, its guns raking every ship coming up the river. 

460 Gun Fort with line of Battery nearly meeting the opposite line 
of Fort, z 

e~of more than 100 Guns. 1 Battery of 24 Pounders. 

d—Round uniform mountain. 


oe cm ron } on north Wang-Tong island. 


§—Tower with wall on each side to East and West Forts, on North 
Wang- Tong. 


4—South Wang-Tong with house on top—no Forts. 


i-Passage to West of Wang-Tong Islands, dotted and marked ‘ Deep 
pans sufficient for the 74 gun Ships to avoid the Anung Hoy 
‘orts. 
1—Position of the Fleet. 


i—Ty-Cock-Tow Fort battered down on the 7th January 1841, by H. 
M. Ships Columbine 18, Sumarang 2, Modeste 18, and Druid 44, 
13 Chinese killed, many wounded and fled—lIasted nearly an hour. 
Sumarang having one shot passing right through her, rigging cut a 
little, no English killed. 

=—Point of landing nearly 1400 Troops—Royal Artillery with 2 guns, 
26th Cameronians, 18th Royal Irish, Royal Marines, 37th Mad- 
ras N. I. and Bengal Volunteers. 


.—Point where, on the Troops rounding the Hill after landing received 
the Chinese fire from the valley stuckade. 

¢.—Hills over which the Skirmishers extended to cut off the Chinese re- 
treat along the valley to the creek. 

p-—Battery of 4 Guns facing Anson's Bay, and protecting the base of 
the hill. 

q—Valley in which the Troops were halted during the shelling and 
cannonading the Tower. 


r—Point from whence Nemesis and Queen commenced shelling 
Chuenpee Tower. : 

«.—Hil from which the Artillery with 1 Howitzer and 1, 9-Pounder can- 
nonaded the Tower 

t.—Stockade with deep ditch, embrasures, and guns, scouring the valley 
towards, 

«.—A Traverse in front of #—with embrasures but no guns, one end 
terminated by a 3 gun Battery commanding the valley q. 

t.—High bank enclosing bamboo houses, ditch exterior, 3 guns at East- 


erm extremity running up the Tower kill about 40 yards below 
the top. 
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w.—Chuenpee Tower on a height 10 guns, 

z.—Valley in which the Troops collected after the Action. 

y.—Tents pitched in the Valley. 

z.—Breast-work of sand bags facing Anson's Bay. 

A.—Battery of 4 guns on the descent from the Tower, to 

B.— the lower Fort of 17 guns on its River front, 4 or 5 in rear, with 
C.—Its only gate towards Anson's Bay. 

D.—Hill covered with Fir ‘Trees. 
_E.—Below Southern Anung Hoy Fort.—Bluff Point under which the 


Nemesis commenced her enfilade fire upon the Fort with shot, 
shells and rockets, on the morning of the 8th. 
tt In Anson's Bay denoting the Junks lying there on the 7th destroyed 
by the 3 Steamers—Nemesis, Queen and Euterprise—Chinese Admiral's 
Junk blown up, himself’ wounded in the knee but escaped with loss of 
his cap.—In all 11 Junks destroyed,—1 blown up with its whole crew 
supposed at least 50 men, probably more than 100, 
« Dotted lines— Distances, figures for miles and fractional parts, 


N.B. Killed at Chuenpee about 3 or 400 Chinese.—No English. 
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A SHORT DESCRIPTION OF THE FORT OF 
NEPAUNEE IN THE SOUTHERN MAHRATTA 
COUNTRY—By Cart, F. BURGOYNE.—Fig. 18. 


The Fort of Nepaunee is generally considered one of the 
strongest in the Southern Mahratta Country, having not 
many years ago been added to, and strengthened consider- 
ably. 

It consists of a palace, surrounded by a strong octagonal 
mad fortification, having eight high mud bastions, capable 


of holding two or three pieces of Ordnance, they are circu- 
lar. 


The curtains between these bastions are not of sufficient 
vidth to allow of guns being used, but are well calculated 
for musquetry—This mud fort is again entirely surrounded 
by a high rampart with parapet ofno great width, the 
escarp of this work is revéted with masonry, of very great 
strength and solidity ; the height of the parapet from the 
water in the ditch is 39 feet, the depth of the ditch varies 
from7 to 15 feet, and the breadth I should think about 30 
feet. 


The counterscarp is also revéted with strong masonry, 
and of a height proportioned to the escarp—there is a cover- 
ed way round the ditch, with a high glacis, which thaugh 
covering the works very effectually, yet affords shelter for 
Troops at the foot of it, from its great steepness. 


The gateway (only one) and-its defences are all of strong 
stone work. ‘The first gate is after passing the bridge over 
the ditch, and opens direct into the space between the mud 
fort or keep, and the outer rampart—the gate is well flanked 
by parapets which are all loop holed. The second gate 
opens direct into the mud fort, and is some distance from 
the first gate, the approach to the 2d gate is flanked all 
the way up to it, by the mnd fort, and the gate itself is of 
great strength. 


Outside of the gateway facing the pettah, is an outwork 
on the glacis, it consists of a low circular wall, in which one 
or two pieces of Ordnance might be used, but on the day of 
the attack the guns were placed outside of the work on the 
glacis, this outwork is of use as a defence to the entrance to 
the gate. 
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IRON FIELD CARRIAGES, PROPOSED BY W. H. 
ROCH FORT, LATE LIEUT. COL. HORSE ARTIL- 
LERY IN THE SERVICE OF H.M.I’.M. DONNA 
MARIA 2np. 


Under the impression that the columns of the United 
Service Gazette, are always open to the advocacy of the cause 
of truth, in all branches of art and science connected with 
the Military Service of Great Britain, and more especially 
when the just claims and merits of British Officers become . 
placed in juxta position with those of foreigners, I feel no 
hesitation in soliciting, through the medium of your journal, 
public attention to the following statement of facts, in refer- 
ence to certain transactions connected with recent experi- 
ments made in France, respecting the improvements in the 
field gun carriages for the French Service. 


The substitution of iron for wood in the garrison and 
field gun carriages of the French Army, has been for the 
last 3 months a subject of much public discussion and expe. 
iment amongst the Senior Officers of Artillery Service in 
that country. Captain Thierry of the French Artillery, 
claims the honor of having invented these carriages ; he 
now proposes also the substitution in many cases, of iron 
for brass ordnance, but he adinits that this improvement was 
sugyested by, and taken from, the adoption of that metal by 
the English, so far back as the sieges of St. Sebastian and 
Badajoz. 


Had he admitted the whole of this improvement to be 
English, it would have been more in keeping with that sin- 
cerity which is the usual characteristic of a frank soldier. 
In my statement, I shall hope satisfactorily to prove this to 
be the case. The substitution of iron for brass ordnance be- 
ing admitted by Captain Thierry to have been taken from 
the English, I shall prove that the present suggestion ema- 
vated solely and entirely from myself. ‘Thus will the asser- 
tion that ‘the whole improvement is of English origin” be 
established beyond all doubt. 


So far back as the autumn of 1831, the plans and model of 
a Light Field Gun Carriage of my construction, were pre- 
pared by me for exhibition before Sir James Kempt, the 
then Master General of the Ordnance. I was however di- 
rected to General Miller at Woolwich, to whose inspection 
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(either singly or in Committee) every new invention is ge- 
nerally submitted. Unacquainted with that Officer, except 
in his professional vocation, I procured the introduction * 
of the late General Smith of the Royal Engineers, by which 
I made myself known to General Miller. That Officer de- 
clined the trouble of looking at either plan or model, declared 
the alteration could never answer, and nothing more passed 
between us on that subject, 


General Miller was himself, as I afterwards discovered, a 
projector ; and in the laudable desire of monopolizing 
the ideas of all innovation, appeared to deem his pe- 
culiar prerogative trenched upon, by the presumption of 
any one else who should dare to whisper or even think of 
improvement. 


The new carriages thus dismissed, at least from discussion, 
General Miller politely invited me tothe inspection ot various 
parts of the Arsenal, and particularly called my attention to 
the economy he was practising for Government, by re- 
boring a great number of otherwise useless iron guns, viz: — 
old twenty-fours, into two-and-thirties ; old two-and.thirties, 
into two-and-forties &c. 


I shall not forget the General’s consternation, when I ask- 
ed naturally, by what means he proposed to reinforce the 
trunnions and trunnions shoulders, asT could not imagine 
how the trunnions which are imperatively required to be of 
the diameter of the bore, could be encreased to the larger 
diameter to which, in all cases he bored; and I was equally 
at a loss to understand, how the metal bored away from 
within, and materially weakening the trunnion shoulders 
was to be made good. I have not been since at Woolwich, 
or indeed in England, but I am curious to hear the result, 
by trial, of the General’s boring ; and I shall be surprised 
to learn that the intended economy to Government has 
been effected. 


Nothing however daunted by General Miller’s reception, 
after a determination never to incur again that Officer’s dis- 
pleasure, or black looks, by any fresh disclosure of invention, 
I wrote to Maréchal Soult then Minister of War in France, 
tendering to his Excellency the plans and models which Ge- 
neral Miller had sodisdainfully rejected, 


* Through the kindness of his son Capt. Leicester Smith, R. E. 
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The Duke of Dalmatia ordered a Commission of Artillery, 
presided by Lieut. General Neigre, to examine and report 
thereon, at which I was invited to attend. : 


The commission held its sittings in the month of March 
1832, and from the flattering observations at that time ad- 
dressed to me by the President Baron Neigre, I have reason to 
believe that the substitution of iron for wood in the field 
carriages, was favorably considered ; and having replied 
during several hours to the various interrogatories of the Com- 
mission, I was informed that I should hear from the Minister 
of War shortly, if I was not, which was more probable request- 
ed to wait upon the Minister. 


My suggestion embraced other improvements also, which 
hevever appeared to be considered by the Commission, as 
tco expensive and intricate to be likely tobe adopted. In re- 
turning the model to me, the Commission declared they had 
Maréchal Soult’s order to retain the plan. Idid not object, 
and the plan was accordingly replaced in the Minister’s 
Portfolio. 


If I wanted proof of the foregoing facts, itis to be 
found in various journals of the French metropolis in the 
month of April of that year, from one of which, the 
National dated the 18th of April, 1832, I extract the follow- 
ing article :— 


“Nous Apprenons que monsieur W. H. Rochfort, Offi- 
cier de V’artillerie Anglaise, vient de presenter au ministre 
de la guerre, le modéle d’une piéce d’artilleriede campagne 
qui offre de grands advantages sur le systeme actuel suivi en 
France. Le plus important de ces advantages, son pointeur 
servant pour a-juster, et qu’il pent a volonté. et avec la plus 
grande aisance, diriger la bouche aw cannon soit perpendicu- 
lairement comme cela se pratique anjour’d’ hui,soit horizonta- 
lement. Les hommes de l'art comprendront bientét |'im- 
mense amélioration qui serait introduite dans |’artillerie par 
Padoption d’un systéme qui résoudrait complétement ce 
probléme, sans compromettre la celerite des maneuvres et la 
soliditede la piece, et sans rendre moins facile sa Tepara- 
tion lors qu’ellea recu quelquedommage. Un autre change- 
ment notable purposé par M. Rochfort est le remplacement 
de la fleche en bois par une double fleche de fer beaucoup 
Plus légeré, et d’une construction bien plus &conomique 
que celle qui est en usage.” 
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« L’on nous assure que les officiers superieurs d’artillerie 
aux-quels a été renvoyé le modele: pour étre examiné, l’ont 
jugé digne d’uneserieuse attention.” 


My immediate departure for Portugal was perhaps the 
cause of my hearing nothing more from the Minister at the 
time, and shortly after my return, I addressed Maréchal 
Soult on the subject, dated 5th March 1834, but without re- 
ply. 

However upon representing the circumstances afterwards 
to Maréchal Gerard, who superseded Maréchal Soult in the 
War Ministry, I had the satisfaction towards the end of 
October of being assured by Colonel Tugnot de Lanoye, in- 
spector du materiel de l’artillerie (to whom I submitted 
also the model formerly exhibited in 1832, before the 
French Commission) that Maréchal Gerard was satisfied, 
that my claim for priority of suggesting this improvement 
was just, moreover Col. ‘Tugnot de Lanoye informed me, 
that my plan still remained in the archives of the War Min- 
istry. 

It is somewhat remarkable, that shortly after the des- 
patch of my lettcr dated 5th March 1834, to Maréchal 
Soult, Captain Thierry’s Pamphlet appeared, together 
with plans for the substitution of iron for wood in field gun 
carriages, and it is still more extraordinary, that.this same 
Pamphlet bears on its title page the following recommen- 
datory notice: — 


Par ordre de M. le Maréchal Duc de Dalmatia, Ministre 
de la Guerre. 


Comments would be superfluous, any person comparing 
the relative plans will at once declare the one to be as near 
as anything can be, a fac simile of the other. Captain 
Thierry has even fallen into my blunders !—blunders which 
Thad fully explained to the French Commission w ould be re- 
medied in the construction of atrial carriage, if the principle 
was approved. But these blunders remained in evidence in my 
plan left in Maréchal Soult’s portfolio, and have been faith- 


fully preserved in Captain Thierry’s, 


I will point them out now, as I did formerly to the French 
Commission. In both our plans, the traverse trail bolts are 
made of iron. ‘Ihey should have been made of brass with 
brass washers and iron screw nuts; this would essentially 
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relieve the vibration. Indeed all the connecting plates and 
bolts in both plans are made of iron, whereas in all cases 
where the working together of different metals is concerned, 
brass by the production chemically, of a more healthy action 
when in contact with iron (thereby tending to reduce friction) 
will diminish materially vibration, so destructive of all Ar- 
tillery equipment. 


Every connexion in an iron carriage, therefore, should be 
effected if possible without the contact of iron with iron, 
This would render the carriage not only mote elastic but of 
longer duration. ‘ 


Captain Thicrry like myself, has also preserved in his 
plan the same Jength of trail that existed originally. One 
of the principal improvements I suggested to the French 
Commission, and still contend to be not only practicable, 
but of extreme importance, was the shortening the trail, 
whereby the weight of carriage or rather of draft would he 
considerably diminished. But I must request tobe under- 
stood as to what I mean by diminishing weight. 


Every gun carriage is required to be ofa certain weight, 
orto have a certainresisting medium in order to avoid too 
great recoil. This can be acquired by weight only, and the 
lightest weight that will effect the necessary resistance to 
the impetus of discharge is, I presume, adopted. ‘Trial 
alone can solve this problem, but assuming that this resisting 
medium or necessary weight has been found, by the experi- 
ence of Artillerists to be, as at present in use, proportionate 
to various field calibres, I do not presume to weddle there- 
with, or to alter the absolute weight of carriage. But all 
weight of draft that can be spared especially in the Horse 
Artillery service, is an advantage incontestably worth ol- 
taining. By shortening therefore the trail, the limber wheels 
are brought considerably nearer to the gun wheels, and the 
draft therefore materially diminished. The trail too can be 
shortened only by the substitution of iron for wood, as I 
shall presently shew. 


I believe that many years ago, upon a trial of short 
wooden trails they were abandon ed in consequence of the gun. 
from frequent firings or high charges, capsizing backwards, 
by reason of the large angle formed at the contact end of the 
trail with the ground, sometimes by not recoiling, the shock 
carried away the axletrees, and the grain of the wood not 
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permitting the trail to be curved without compromising the 
strength of the material, and rendering it liable to splinter, 
recourse was had again to the long double back straight 
trails, and these again were replaced by the single blocks 
now in use, long also and straight; long*, as I have 
described in order to obtain a less angle at the trail’s 
contact point with the ground, and thus prevent cap- 
sizing backwards, or breaking down the axles; and 
straight, in order to preserve the strength of the wood. But 
the double craned iron trail of my suggestion, pronounced 
impracticable by Gen. Miller, and subsequently examined 
with approbation by Maréchal Soult’s commission, not only 
removes these objections without compromise of any kind ; 
but the centre of gravity of the carriage being thus much be- 
low the axis of motion, the carriage with a gun mounted 
would become infinitely less likely to upset, either upon un- 
level ground, or roads such as too often occur in France, 
Spain, and Portugal, and in almost every march made by 
our armies in Hindostan. - 


In the rapid movements of Horse Artillery, the equili- 
briums in wheeling would be more securely preserved, and 
for rocket carriages the advantages would be innumerable. 


The duration of an iron crane carriage over a wooden one, 
must be considerable, the difference of cost if any, trifling; 
hence its great economy. 


This therefore would combine a saving of material, work, 
and labour, in the carriage department, and a most prodigi- 
ous saving of labour and draft to Artillery horses, which thus 
would not only be kept fresh for rapid and repeated move- 
mentsin the field, but rendered capable of surmounting the 
most arduous difficulties and accomplishing the most signal 
enterprizes. 


T trust that I have satisfactorily established my claim 08 
the projector of this improvement, and that I have clearly 
demonstrated the advantages therefrom arising. 


If the perusal of this article or other circumstances should 
decide His Britannic Majesty’s Government to make trial 
of an iron crane carriage upon this system, I shall be happy 
to tender my feeble services. 


*T once heard an Artillery Officer assign as a reason for the trail being 
obliged to be long, that it was so required for the convenience of limber- 
ing up, and unlimbering hastily in action, but he wasa very young 
Artillery Officer, 
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MEMORANDUM BY CAPTAIN J. SINCLAIR, BOM- 
BAY ARTILLERY, ON IRON CARRIAGES FOR 
LIGHT FIELD ORDNANCE, Arai 1835. 


1.—The accompanying sketch fig. 20 exhibits the principle, 
on which it is proposed to employ Iron in the construction of 
Ordnance Carriages. 


_2.—The benefits to be expected from the use of iron in 
lieu of wood are ; 


_Ist. Greater durability and elegance of appearance, com- 
bined with facility and economy of construction ; 


2d. Less liability to splinter if struck by shot in action ; 
3d. Greater strength without increase of weight. 


4th. Owing also to the gun lying so much lower on an 
iron, than on a wooden carriage, the combined machine 
will move with greater security on uneven ground. 


3.—The use of iron, on the principle shewn in the accom- 
penying sketch, will admit of one carriage being used with 
two pieces of ordnance ; thus, by shifting the trunnion beds 
a. a, (cast iron) from one side to the other, and advancing 
the transom of the elevating screw, a carriage prepared, as 
tepresented A, for a 6 pounder Field Piece,may be adapted 
toa 12 pounder howitzer B. Jn like manner, one description 
of carriage may be constructed for use with two guns, of 
Marly the same strength; such changes, altho’ occasionally 
expedient, would only of course be made when circumstan- 
ces rendered it absolutely necessary. 


4.—A slight difficulty presents itself to such an arrange- 
ment, from the circumstance of the trunnions of guns and 
howitzers being cast of different dimensions; this is easily 
obviated at present, by furnishing the smaller trunnions, 
Used with any particular carriage, with compensating rings 
or sockets, but if the principle of thus having one carriage 
adapted for use with two or more pieces of ordnance, be ap- 
proved of, I can see no objection to having the trunnions of 
field guns and howitzers hereafter cast of similar thickness. 


_ 5.—The wheel, as exhibited in the accompanying sketch, 
is constructed around a cast iron nave C, formed to receive 
a double row of hollow cylindrical spokes, each felloe is form- 
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ed to cover any convenient number of spokes, and is 
pierced to receive the ends thereof, to the depth of an inch 
d, and entirely through, toreceive the pin, which passing 
through the felloe, is driven into a plug of hard wood, with 
which the cavity of the spoke is filled, the tire is now to be 
put on in the manner usual with wooden wheels, and is held 
by the same rivets which bind together the felloes, where, 
for greater strength, they are spliced e. e.; the number of 
spokes and their particular position will be regulated accord. 
ing to the length of the nave, and breadth of the tire &c. thus, 
for aheavy ordnance wheel fourteen pair will be required, the 
cylinders composing each pair, being placed farther apart 
than in the wheel for light ordnance, while for the seven 
foot wheel of a sling cart, it will be requisite that the spokes 
run in sets of threes, of which fourteen will be necessary. 


6.—Wheels thus constructed, will be as easily repaired as 
those made of wood, (the spokes, being formed of unservice- 
able musketry barrels, may be said to be always at hand,) 
and thus, is effectually obviated, one great objection hither- 
to made, to the use of iron in the construction of ordnance 
wheels. 


7—.I1 beg leave to disclaim all intention of arrogating to 
myself the merit, if there be any, of proposing the use of 
iron, instead of wood, in the construction of gun carriages, 
the proposal has been made elsewhere, and in some degree 
long ago acted on; that iron has not been generally used, 
I attribute as much to the faulty construction heretofore pro- 
posed for iron carriages, as to the high price of the metal in 
former years ; both objections, I trust may now be consider. 
ed as obviated, the low price of Iron at present, rendering 
it doubtful whether iron carriages may not cost less than 
those of wood. The idea of adapting one carriage for use 
with two or more pieces of ordnance I submit as my own, 
altho’ Thave lately heard that a wooden carriage (on a con- 
struction totally different from that now brought forward,) 
has been proposed in I’rance, with this object in view. 


8.—Since first submitting to superior authority, a propo- 
sal to introduce into the Bombay Artillery the use of iron 
Field Gun Carriages, my attention has been arrested by a 
succinct account of a similar project having, under the orders 
of Field Marshal Soult,been successfully attempted in France, 
with the addition of 4ron limbers and ammunition 
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boxes, the plan on which the carriage is constructed, is not 
detailed, enough however is said to prove the accuracy of 
my original opinion as to the advantages likely to be derived 
from the use of iron. 


9.—The adoption of metal in the construction of ammu- 
nition boxes, seems to be imperatively called for in Furope, 
to secure the ammunition against the destructive effects of 
the rifle detonating shell of an active enemy. 


The necessity for the adoption of metal boxes in India is 
not perhaps so evident, but, as sooner or later they must 
be introduced, it is perhaps better to commence at once ; at 
all events, the use of iron in poles, shafts, splinter bars, &c. 
will probably be found economical, and on this account 
ought at once, I submit, to be introduced. 


THE PROPER METHOD OF DIRECTING ARTIL- 
LERY AGAINST BOATS ADVANCING TO THE 
ASSAULT. 


Bya Correspondent of the United Service Gazette, 9th 
January 1841. 


Tn defending a breach, the first thing to be observed, is 
the selection of a proper position for the guns. If field bat- 
teries are to be employed, or if field works are to be thrown 
up for the occasion, I should place them as near as possible 
ona level with the water, and at about 100 yards from where 
the boats are likely to take ground, so that the cone of fire 
of each round of grape, or case, might attain a good opening 
before it got amuug the enemy in confusion, as they must be, 
while stepping out of their boats and forming on the beach. 
Bat if the nature of the coast were such, that ships could get 
sufficiently in shore to protect the landing, I should place 
ny guns, if possible, at about 50 feet above the level of the 
water, where they would be safe from all random or ricochét 
shot, by being above the path described in the air by those 
shots which might bound from the water. These batteries 
should be planted well on each flank of the position, so as to 
maintain a cross fire. 


Now in firing at objects not more than four feet above the 
surface of the water, such as boats with their crews, boats too, 
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not in a broad deep column, but in line abreast, the prac- 
tice which is most likely to be attended with success, must 
unquestionably be that which would cause the shot through. 
out the whole of their course to the extreme range of their 
guns, to be nearest a fleur d’eau, that is, parallel to the water. 
Well then, whether in firing from aship or from guns on 
shore, against objects perpetually changing their distance, 
such as boats, I would lay all the guns horizontally, with 
the coins nailed to the beds, and the elevating screws fixed 
so asto keep the guns in this position, thus rendering the 
service of the gunners merely mechanical, and then await 
the enemy. Shot fired with the service charge from guns, so 
laid, would make their first graze at from two to four 
hundred yards from the battery, according to the nature of the 
ordnance employed, and then ricochét on the water to the 
distance of, from one to two thousand yards, as the water 
might be more or less favorable-— And _ be it observed, that 
if the sea be sufficiently smooth to admit of a debarkation of 
troops, or an attack of Loats on a vessel, it will be sufficiently 
smooth to enable shot to ricochét, or, in more familiar lan- 
guage, to make “ ducks and drakes.” The guns should then 
open their fire as soon as a try shot indicates that the boats 
have arrived within the extreme range. Now, shot fired as 
we have described will, in the last three or four hundred 
yards of their course, make such frequent and short bounds, 
with curves of so little altitude above the surface of the water, 
that the chances of hitting any low object will be multiplied. 
When [ should observe, that the boats had advanced beyond 
the spot where these short bounds were made, I would double 
shot the guns, thereby reducing their extreme range, and 
consequently keeping the boats still exposed to the repeated 
low terminal bounds of the shot. As the boats came still 
nearer, I would, for the same reason, load with reduced 
charges, in cartridges previously prepared, still double shot- 
ting my guns, until they got within grape range, when I 
would return to the service charge, putting a round shot into 
the guns to each round of grape, and depressing the guns, 
if on an elevated spot, so that the enemy might find them. 
selves in a storm of iron hail while stepping from their boats 
on to the beach. 


Picture to yourself from six to forty or fifty bosts pulling 
eighteen hundred yards, that is to say, a mile, exposed as 
they must be for a quarter of an hour or twenty minutes to 
this razant fire, if even of only half a dozen guns so directed, 
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and discharging from one to two rounds per minute, then 
imagine the boats diverging from their course in all direc- 
tions, to avoid the projectiles which they see dotting their 
deadly path for hundreds of yards in their front ; and then 
skimming along like a shoal of flying fish, and taking the 
whole line of boats en echarpe, that is obliquely, ifthe bat- 
teries cross their fire, as they should do. Can you expect even 
the stoutest hearts to go through this ordeal of fire? 


For my own part, I have al ways been of opinion, when the 
ground will admit of it, that Field Artillery should be served 
so that the shot may graze several times before they get to 
the troops, and then make ducks and drakes among them ; 
reducing the charges, 80 as to produce this effect at short 
ranges, thus keeping the shot’s entire path as near as possible, 
a fleur de terre. For if a shot enter at one flank of a Re- 
giment, and strike down a file or two, it is probably not seen, 
or unheeded, by the men on the other flank ; but if this 
messenger of death had been witnessed by the whole battalion, 
bounding like a cricket ball for some hundred yards in its 
front, probably with erratic course, each individual would 
have been anxiously waiting its progress, in dread expecta- 
tion of its entering where he was standing, thus “ dying a 
thousand deaths in fearing one.” ty 


The whole battalion is thus kept on the qui vive; and we 
may imagine the consequences of multiplying shot, so that 
all the plain in front should be incessantly ploughed up by 
the instruments of destruction, which are then made dis- 
tinctly visible to every eye. Shot so discharged, be it ob- 
served, not only increase the chance of positive destruction, 
but produce effects on the imagination which may have as 
mach or more to do in deciding the fate of the day, as abso- 
lute slaughter itself, 


If this theory be correct in practice on shore (and I think 
those who have ever witnessed shot coming towards them 
with a ricochét, will admit that it is so), it is even more ap- 
plicable to the fire against boats, where the men are exposed 
toa double chance of death. And gunners must remember 
that conceatrated destruction produces more effect than des- 
truction in detail ; that it is far more important to sink one 
hoat, especially in the early part of the onset, than to des- 
troy, in various parts of the line, treble the number of men 
so lost; because the one sinking boat calls two or three 
other boats to its assistance, thereby breaking and putting 
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the line in confusion, and the boats thus clustered present a 
better mark for the gunners. Not so when a boat is sinking 
under the immediate fire of grape, for then it is sauve qui 
peut, and every boat pulls with all its might to get out of 
fire and put an end to the affair by boarding the vessel sword 
in hand, or making good their landing, and, at the point of 
the bayonet, driving the cannoniers from their guns. 


AvxiLiary Opstructions. 


When the nature of the beach is such as to determine the 
exact point where the landing must be made, such obstruc- 
tions may be put in the way as shall cause a detention of the 
Doats, where they will be exposed to the slaughtering fire of 
grape, and to the point blak range of musketry. 


For this purpose fishermen’s nets, spars, and double or 
treble ropes floated with billets of wood, should be moored 
with kedyes or heavy weights close to the shore, but in that 
depth of water where the men cannot jump out of the boats 
to wade ashore. Within this barrier, felled trees with the 
small twigs cut off and the branches sharpened at the points, 
should be dragged into the water and formed into a conti- 
nuous sunken abattis. Carts and waggons interlaced with 
ropes, may Le similarly employed. Ploughs, cart wheels, 
barrows, hurdles, three legged trestles, made at the moment 
by lashing short lengths of wood together, all sunk with 
stones, and pickets driven into the sand and interlaced with 
cords forn.ing zig-zags under water, should be placed where 
the men are likely to Jump from their boats, that they may 
be tripped up as they wade along. 


These impediments should be placed if possible over night, 
so that they may not be perceived by the assailants until 
they are entangled in them. But if they cannot be placed 
before hand, or if the particular point of landing cannot be 
ascertained until the boats shove off, the nets and floated 
ropes of which I have spoken should be held in readiness, 
and placed as soon as the exact point of dcbarkation is 
evident. Vessels which are threatened with being cut out, 
should circumscribe themselves with these floating barriers, 
placed within complete command of musketry. Rockets, 
if fired so as to skim the water, would prove as destructive, 
and even more terrific and appalling than shot. 
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With a few such impediments, if the assailants be in any 
reasonable proportion to their enemy, and they allow the 
fellows to step from their boats, they will richly deserve what 
they will assuredly get. Indeed, unless opposed by an 
overwhelming force, if the batteries be vigorously served 
and directed so as to make ducks and drakes among the 
boats, if the Artillery be well supported by musketry, and 
ifa few resolute horsemen will scour the beach, acting on 
both flanks ; or if the Infantry, in the absence of Cavalry, 
will follow the example of the ancient Britons, who opposed 
Cesar’s legions, and meet the foe at the point of the bayonet 
as they are in confusion stepping from their boats, I cannot 
conceive how a single hostile foot should ever be allowed to 
ie a print on the sand a dozen yards beyond the water’s 
edge. 


I would here beg leave to recommend ; that experiments to 
determine the best method of managing cannon when firing 
against boats, should be carried on from on board the Ex- 
cellent, and by the Artillery at Deal or other convenient 
Stations. Sugar hogsheads, which are of but little value, 
might be floated on rafts to represent boats. A point lik 
this, really by no means trifling, should be ascertained 
and promulgated, and not left to be hit upon by chance at 
the time of need, when men, from want of some rules, in 
which they have confidence, lose all self-possession. 


EFFECT OF SPHERICAL CASE SHOT. 


Extract froma Narrative of seven week's captivity in Saint 
Sebastian, from the first storm to the capture of the Cas. 
le in 1813.—By Lieut. Col. H. Jones, Royal Engineers, 


“During this period every body sought shelter where best 
he could among the rocks ; still no nook or corner appeared 
to be a protection from the Shrapnel shells. A Serjeant of 
the Royals, standing at the foot of my bedstead, was killed 
bya ball from a Shrapnel shell, and fell dead upon me. 
An Italian soldier, who had been appointed to attend upon 
the wounded prisoners, whilst endeavouring to close the 
hospital door, to prepare some bouillon for our dinner, was, 
with his marmite, blown into the air: and so ended, for the 
day, all our hopes of obtaining a little nourishment Life 
and bustle Lad disappeared: scarcely an individual was to 
be seen moving about.” 
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“ This state of affairs continued until the batteries in the 
trenches slackened their fire. Nothing was done, everybody 
sought shelter from the tremendous fire of shells which was 
poured into the castle, and to escape from the terrific effects 
and havoc caused by their explosion. The whole interior 
was ploughed up; and had this stream of fire been continued 
a few hours longer, the garrison would have obliged their 
Governor to surrender.” 


“ The shriek of the bullets froma shrapnel shell, is very 
different from the whistle of a musket-ball ; and oft repeated 
were the exclamations; 4A/ ces sacre boulets creur! It 
may not be unworthy of remark, that the bullets discharged 
from a Shrapnel shell assume the form of a polygonal prism.” 


“A French Officer showed me one that had just been ex- 
tracted from a wounded man: he anxiously inquired whether 
they were of that form when put into the shell. I afterwards 
observed the same in many others, which, at my request, 
were handed to me by the operating surgeons.” 


“The excellence of the British Artillery is well knowns 
nothing could surpass the precision with which the shells 
were thrown, and the accuracy with which the fuzes were cut 
It ig only those who have had the opportunity of witnessing 
their fire, and comparing it with that of the French, that 
can speak of its superiority. During the siege, we little 
heeded the lazy French shells thrown into the batteries or 
trenches. From the length of the Fuzes, sufficient time 
was almost always allowed, before bursting, to put ourselves 
under cover, and, when they did burst, the splinters flew 
lazily around. On the contrary, when the sound of an 
English shell was heard in the Castle, or when the man 
stationed in the donjon cried “ Garde la bombe,” every 
body was on the alert. The velocity of its flight far ex- 
ceeded that of the French, touching the ground and 
bursting were almost simultaneous ; and then the havoc and 
destruction caused by the splinters were tremendous.” 


« None but those who have been exposed to the effects 
of Shrapnel shells, can fully appreciate the advantages of 
possessing such a terrificand destructive missile. It ap- 
peared to be of little avail where a man placed himself for 
protection, No place was secure from them, and many a 
Soldier was wounded without having been aware that any 
shell had exploded in his neighbourhood.” 


M1 
METALLIC CONDUCTORS FOR POWDER MAGAZINES. 


Extract from the Minutes of Consultation, No. 1571, \7th April 
1841, 


“ Read the following letter from the Secretary tothe Govern- 
meut of India.” 


“ Here enter, 24th March 1841, No. 490,” 


“ Ordered, that the foregoing despatch be communicated to the 
Military Board, in reference to an Extract from the Minutes of 
Consultation, No. 4196, dated the 17th November 1840.” 


“ Ordered alao that further proceedings respecting lightning con- 
ductors be postponed until the decision of the Honorable the 
Court of Directors be received upon the Proposal of the Govern, 
ment of India” 


“ This Minute will be brought to the notice of the Honorable 
Court.” 


(Signed) S. W. STEEL, Lieut. Col, 


Secretary to Government, 


Extract of a letter No. 490, from the Secretary to the Government 
Of India, Military Department, dated Fort William, 24th March 
1841, tothe Secretary to Government Fort Saint George. 


“Inreply to your despatch No. 709 dated 19th Ultimo, Tam 
directed to acquaint you, for the information of the Government 
of Fort Saint George, that professor O’Shaughnessy’s report, 
of which a copy was transmitted to you with my despatch No. 279, 
dated 21st October 1840, has been forwarded to the Honorable 
the Court of Directors, with a suggestion, that the opinion of 
Professor Faraday might be taken regarding it ; and with a request, 
that, in the event of its being deemed desirable, to have the seve- 
tal Powder Magazines protected in the manner pointed out by pro- 
essor O'Shaughnessy, the Honorable Court would consider the 
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propriety of having the necessary rods prepared in England, and 
sent out for use; aprocedure likely to diminish the cost of the 
apparatus, and to conduce to the more speedy preparation of it.” 


2. “ A communication from the Military Board, with a further 
explanatory report from professor O'Shaughnessy, was at the same 
time transmitted for the consideration of the Honorable Court; 
and copies of that communication and report are herewith forward- 
ed for the information of the Government of Fort Saint George, 
It has not been deemed expedient to act upon the suggestion sub- 
mitted by the Military Board, pending the receipt of instructions 
on the subject at large, from the Honorable Court.” 


3d. “The report of the Committee appointed by the Lords of 
the Admiralty alluded to in your despatch, has not yet been re- 
ceived.” 


Extract of a letter No. 5315, from the Military Board Fort William, 
tothe Right Honorable Geonce, Earl Avckuan, G.c. B., Gover- 
nor General of India in Council, dated 15th January 184). 


“With reference to Lieut Colonel Stuart’s letter No. 390, 
dated the 21st October, we have the honor to submit in original, 
the papers noted in the margin, a letter dated 29th December, 
from Dr. O'Shaughnessy with enclosures, in which professor 
O'Shaughnessy explains the nature and dimensions of the rods 
which he recommends as lightning conductors.” 


2d. “ We beg to recommend that the report be submitted for 
the consideration of the Court of Directors ; and in the mean time, 
we would suggest that the professor be desired to place himselt in 
communication with Captain Fitzgerald and Lieut. Fagan, and to 
select some one Magazine at the Presidency, or at Dum Dum, 
which he should, as an experiment, be requested to protect entire- 
ly according to his own views of what such protection ought to be.” 


3 “This measure will, we conceive, form a correct guide tos 
knowledge of the cost of the general introduction of his scheme, 
than any that we at present possess.” 
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Extraet of a leer No. 450, from Lieut. Colonel J. Sruart, Scere. 
tary to the Government of India, Miltary Department, to the 
Military Board Fort William, dated 17th February 1841, 


“Tam directed to acknowledge your letter No. 5345, dated 
15th ultimo, submitting a despatch from professor O'Shaughnessy, 
explanatory of the nature and dimensions of the rods, which he re- 
commends for lightning conductors; and suggesting that the pro- 
fessor may be desired to sclect any one Magazine at the Presidency 
orat Dum Dum, to be protected against lightning, according to 
his views asan experiment.” 


2. “The Right Honorable the Governor General of India in 
Council, directs me in reply to inform you, that professor O'Shaugh- 
nessy’s report will be transmitted for the consideration of the 
Honorable the Court of Directors; but His Lordship in Council, 
does not deem it expedient to authorize the experiment suggested 
by your Board, pending the receipt of instructions from the Ho- 
norable Court on the subject.” 


3.“ The original documents which accompanied your letter are 
returned herewith, and you are requested to furnish for record 
here, a copy of professor O'Shaughneasy’s despatch, also three 
copies of the sketches appended thereto, two of the latter being 
intended for the Court of Directors.” 


Extract of a letter No. 6688, from the Military Board, Fort Wit- 
Gam, to the Right Honorable Gronor, Earl Aucktann, 6. c. By 
Governor General of India in Council, dated 12th March 1841. 


“In conformity with the orders conveyed in the 3d. para of 
Lieut. Colonel Stuart's letter No. 450, under date the 17th ultimo, 
we have the honor to forward herewith, a copy of professor 
O’Shaughnessy’s report on lightning conductors, together with 
three copies of the sketches and figured statements appended 
thereto.” 
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Letter from W. B. O'SHAUGHNESSY, Assistant Surgeon, to Mason 
Depupe, Secretary to the Militdry Board, Fort William, dated 
Calcutta, 30th December 1840. 


« T have the honor to return herewith the plans of Magazines, 
and the descriptions of adjacent objects, received with your letter of 
the—irstant; I have drawn up memoranda upon each, in which 
Istate fully, the number and position of the conductors which I 
recommend.” 


« Attentive consideration of the specifications you have sent mey 
has led me to believe, that a much cheaper and more efficient sys- 
tem of conductors is applicable in many cases, than that which I 
proposed in my previous papers, before Ihad received from you 
the data your last despatch supplies.” 


« | would in the first place remind your Board, that every fact 
in the history of lightning, shews itto he surface of conductor not 
mass, which is required for the safe conveyance of the electric 
discharge ; secondly, that copper is unequivocally shewn, and 
admitted by all authorities, to be about 7 times superior to iron in 
conducting power; thirdly, the cost of inch copper bars being at 
least (2) two Rupees the running foot, opposes an insuperable 
obstacle to their being employed in the numbers I consider abso- 
lutely requisite for efficient protection. Regarding this point I ree 
fer the Board to the details of avery remarkable experiment des- 
cribed in the appendix, and the inferences I draw from its consi- 
deration.” 


«* For all these reasons, I propose in lieu of rod iron or copper, to 
erect conductors of sheet copper attached to masonry pillars, 3 feet 
square at the base tapering to 14 feet at 30 or 35 feet high, and 
terminating ina light spar of 10 to 15 feet—along this support, C 
would fix a3 inch copper strap, cut from the sheet. This strap 
should be led into the ground away from the building, as far, and as 
deeply as economy would permit, but never less than 10 feet deep.” 


« The expence of such a pillar conductor would amount to 


Masonry cssevsnecsccvecesesssl00 Rupees. 
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1 Maund of copper at 35 Rupees will give 320 feet, of three 
inch straps ; say the conductors average 64 feet in length, this 
would give the cost of each only 7 Rupees.” 


“ A system similar in most respects, is now adopted in the Royal 
Navy in preference to the old rod conductors. There can be no 
doubt of the superior efficacy and economy of the straps, altho’ 
I agree with Sturgeon and others, in considering Mr. Harris (their 
proposer) to be reckless of very possible consequences, to a most 
blameable degree, with reference to the position and direction he 
has placed these conductors in; namely, running right thro’ the 
vessel, and in one case passing close to the after magazines. I 
would again urge the necessity of erecting a 6 to 10 feet wall where- 
ever practicable at 10 feet distance from each magazine, and along 
which a copper strap should be laid down as described in the me- 
moranda No. 7.” 


Dascriprion of Experiments by Asst. Surgeon W. B. O'Suavcu- 
Ressy, M. D. shening that an electric discharge (lightning) may 
leave a good and large and well constructed Conductor and pass 
to other conducting objects in the vicinity —29th December 1840. 


In the sketch fig. 21 a represents a large leyden jar, b a ball in 
connection with the inner coating, ¢ a model lightning conductor 
of copper rod, } ofan inch in diameter terminating in a point, 
and @ the discharging rod by which the electric accumulation can 
be exploded from b to ¢. 


On discharging the jar, the explosion passed as might have been 
anticipated without fusing the bar, and ina single discharge. 


A second copper rod was now added, bent as shewn in the 
sketch fig. 22 one end (pointed ) being brought to within a} of an 
inch of the conductor ¢, the other end in metallic contact with the 
outer coating. 


At every discharge thro’ the principal conductor ¢, a bright spark 
passed at +, this could not have been what is called the “ residu- 
al” charge, for it was simultaneous with the main explosion. 
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In the next experiment, it was found that cutting dat + 4-, and 
placing detonating powder in the section, it exploded simultaneous- 
ly with the main discharge, 

Instead of a point, the rod d may terminate in a ball, and the 
same phenomena ensue. 

Increasing the size, or charge of the jar a, caused the spark at + 
to increase proportionally, and the striking distance to increase. 


I regard this as direct experimental proof, that electric discharg- 
es will subdivide themselves, that is, that a proportion of the dis- 
charge will desert a conductor (in itself sufficient to carry off a still 
greater quantity) and will strike to other conducting bodies in the 
vicinity. Let us not dispute about the name to be given to the 
discharge, call it‘ lateral,” * residual,” “* direct,” or‘ return,” it 
matters not. The fact of importance is, that a powerful spark does 
pass between the conductor and adjacent conducting bodies. I 
ask emphatically, if with a quart jar this spark takes place, thro’ } 
of aninch, it is exaggerating probabilities to apprehend, that as 
a flash of lightning passes thro’ a conductor placed close to a 
magazine, the analogous spark may penetrate the wall in obedience 
to the influence of the copper powder barrels within. 


It seems to me, that these facts with others previously adduced, 
leave us no choice or alternative. If we erect lightning conductors 
at all, we must erectthem in numbers greater than those usually 
provided, and we must place them ata certain distance from the 
magazine we wish to protect. 


No. 1—Royat Macazine, Fort WitiiaM. 

Length. Breadth. Height. 

883 feet 45 feet 304 feet. 
On the plan there are 5 projections marked at each side, which 
I presume to be solid buttresses, each 84 feet deep. IfI am cor- 
rect in this idea, I would attach a conductor 45 feet high to the 
corners, which I have marked a. d. c. d., and at one foot from the but- 
tress ;—a strip of copper or lead one inch broad should connect all 


ee 
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the four conductors, the higher this connecting band is placed the 
better, and for convenience of support, it might run along the top 
of the projections. 

I would also place a conductor 60 feet high, at each end of the 
Royal Barracks, which I have marked e. f. in the plan. 


Assuming the protecting power to extend over an area, of a ra- 
dius of twice the length of the conductor above the highest point 
ofthe Luilding, the conductor here proposed should place the 
building in security from direct discharge. 

No. 2—Duxe or York’s Macazing, Fort WiLLiAM. 


Talso propose four conductors similarly placed as marked in the 
plan ; height and mode of attachment the same. 


1 do not understand what the red square I have marked * refers to. 
The heights of the bastions should have been stated in the plan. 


No. 3—Qugen’s Macazing, Fort WILuiaM. 


Length. Breadth. Height. 
80 feet 44 feet 31 feet 
apparent depth of buttresses 73 fect. 


The furthest point to be protected from the extremity of the 
corner buttresses is 40 feet, conductors at one foot distance from 
the buttresses must therefore be 21 feet higher than the building, 
total 52 feet high. 

The connecting straps should be applied as before. The num 
ber of conductors recommended is 4, placed as marked a. b. ¢. d. 


No, 4—Kine’s Macazing, Fort Wiiuia. 


Length. Breadth. Height. 
80 feet 44 feet 304 feet 
apparent depth of buttresses 5 feet. 


N.B. breadth does not agree with the scale, it should by this 
be 65 feet and the length 80. I think four of the buttresses here, 
thould be deepened or run out to 8 or 10 fect, and a conductor 
applied to each. As the farthest point to be protected is 55 feet, 
the conductor should be 224 feet higher than the building, or 
53 fect from the ground (see the marks a. 0. ¢. d.) 
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No. 5—Granp Macazing, Fort Wititam. 


Length. Breadth. Height. 
95} feet 39 feet 24 feet 3 inches 


Buttresses 5 feet deep. 


Deepen 4 of these to 10 feet each, and attach a conductor to each. 
The distance being 90 feet across from ato 5, the radius to be 
protected by cach is 45 feet, the conductors should be 224 above 
the building, or 46 teet, 9 inches from the ground. 


There being a large building which I have marked thus * * 
40 feet high, and distant from the interior of the Magazine 50 feet, 
(nearest spot) from angles of building 60 feet. I would propose a 
conductor to be placed at the angles marked ©, this conductor to 
be 59 feet from the ground. These conductors may be strips of 
sheet copper attached directly to the building and soldered by brass 
solder toa copper or iron rod 10 feet high above the roof. 


Tf the buttresses in these cases be only foundation ones, I 
should recommend masonry pillars to be erected on the spots I 
have marked, and of such dimensions as seera necessary for the 
support of the conductor, which may be agreed on, I should con- 
sider 3 feet square tapering to 18 inches, and built on the founda- 
tion butteresses as quite sufficient. 


No, 6—Tae Cugrxwau Macazing. 
The nearest building is but 10 feet high, and 107 feet distant. 


Length. Breadth. Height. 
31 feet 18 feet 16 feet 


A conductor at each end a. 3. 6 feet away, will make the distance 
46 feet (4—23) so that 32 feet high above the ground, should be 
sufficient. 


The adjacent buildings may be neglected here. 
No, 7—Isuavore Macazine. 


The buildings are not sufficiently near to need attention. 
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Length. Breadth. Height. 
70 feet 464 feet 18} teet 


A straight line thro’ the middle carried 10 feet from each end 
gives 90 feet, this would Yequire two conductors 22k feet higher 
than the roof or 41 feet above the ground ; I think it would be well 
to erect also twosmaller conductors, say 25 feet high and 10 feet 
distance from the side walls at ¢. d. 

For the convenience of lateral connexion it would probably be ex- 
pedient to erect the conductors at the corners. The bearings of the 
magazines are not given, but if practicable, it would be desirable to 
erect one of the principal conductors towards the north west. 


The plans do not shew whether the magazines are separate or to- 
gether, nor do they specify the interval between them. If merely 
separated by a moderate interval, I would place two conductors for 
each, at the ends a. 6. and ore lateral conductor of equal height at 
¢. and d. all the angles and all the buttresses should be metailically 
connected. If isolated, there should be 3 conductors for each. 


No. 12—Doum Dum Macazine. 
Nearest buildings too far off to need notice. 


Length. Breadth. Height. 
34 feet 15 feet 17 feet 


Erect 2 conductors 10 feet from each end, 13} feet above the 
highest point of magazine, or 30$ above the ground. Place a 
third conductor smaller if desired, at the north west side, and con- 
nect all by copper straps. 


No. 13—Docxtnsorz Magazins. 


Length. Breadth. Height. 
145 feet 57 feet 19 feet 


Erect six conductors 10 feet from building, and in the sites mark- 
ed* and connect all metallically. The nearest object need not be 
noticed, I think a wall 10 feet high might be erected with great ad- 
vantage at 10 feet distance all round this magazine, and if this be 
done a few chevaux deffize spikes might be disposed all above the 
wall, 
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No. 14—Parra Macazinz. 
Of the same dimensions as the last, and calls for precisely the 
same remarks, 
No. 15—Moyaporr Macazine. 


Length. Breadth. Height. 
67 feet 633 feet . 18 feet 
Erect four, 40 feet conductors, and unite them metallically. I 
think a ten feet wall would be very useful here. 


No. 16—Brnnampore Macazing. 
‘Two pillar conductors 35 feet high ; and one to the armoury, on 
the building itself. 
No. 17—Gowanatrr Macazing. 


No adjacent buildings to be noticed. 


Length. ’ Breadth, Height. 
56 feet 18% feet’ 17 feet 


Erect two pillar conductors 20 feet higher than the building (37 : 


fect) one at each end, 10 feet distance, and one 30 feet conductor at 
the side. 


No. 18—Dinarone Magazine. 


No building to be noticed. 
Erect four conductors as marked. 


No, 19—Dinapors Macazing. 


Surrounded by, and in contact with buildings. 

Length. Breadth. Height. 

36 feet 23 feet 18 feet. 8 ins. 
The adjacent buildings, are from 14 to 21 feet high. 
Erect 4 conductors, 35 feet each, one at each cardinal point, or 


as near it as possible, and attached to the adjacent buildings ; thus 
rectedthe cost will be very trifling. 
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No, 20—Hownan Macazinus. 
Length. Breadth. Height. 
49 feet 29 feet 254 feet 
There is a boundary wall 80 fect from the magazines, three 40 
feet conductors recommended for each Magazine. 
The adjacent buildings need no notice. 


No. 21—Neemvucn Macazines. 


Length. Breadth. Height. 
314 feet 11} feet 10 feet 
Nearest building does not require notice. - 


Erect two 25 feet conductors, one at each end as marked. 


No. 22. 
Length. . Breadth. Height. 
25 teet 17 feet 10 feet 


Nearest building (Regimental school room) 90 feet distant, 12 
feet high. 


Erect two 25 feet conductors as marked, and one also 25 fect at 


: thenext point of the Regimental school. 


No. 23. 
Length. Breadth. Height. 
35 feet 17 feet 10 feet 


Rear guard just 67 feet, and out house of bungalow, 66 feet dis- 
fat, ‘ 

Erect two 25 feet conductors for the magazine, and one at each 
of the buildings above marked. 


No. 24. 
Length. Breadth. Height. 
35 feet 17 feet 10 feet 


Rear Guard 67 feet off. 


Erect two25 feet conductors at magazine, and one at the rear 


goard. 
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No. 25. 
Length. Breadth. Height. 
35 feet 17 feet 10 feet 


Rear Guard 67 feet off. 
Erect conductors as above. 


No. 26. 
Length. Breadth. Height. 
4l feet 19 feet * 12 feet 


Rear Guard 67 feet, erect as above. 


No. 27. 
Length. Breadth. Height. 
34 feet 11 feet 11 feet 


Nearest building 63 feet distance, 10 feet high. Erect two 25 
feet conductors at magazine, and one to the bell of arms. 


No. 28. 
Length. Breadth, Height. 
41 feet 18 feet 14 feet 


No adjacent building. 
Erect 3 conductors each 25 feet as marked. 


No. 29. 
Length. Breadth. Height. 
34 feet 18 feet 14 feet 


No adjacent buildings. 
Erect three pillar conductors each 20 feet. 


No. 30—Cuunar Magazine. 
With a compound wall ten feet high, and 10 feet apart at all sides, 
and adjacent buildings none higher than 15 feet. 
Erect four conductors as marked at the compound wall, and each 
40 feet high. 
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Avianapap Macazinzs. 


No, 31—Granp Macazinx, 


Length Breadth. Height. 
90 feet 43 feet 20 feet 
The Main Guard ig 109 feet distant, and 30 feet high. 


Erect four 40 feet conductors as marked, and one to the Main 
Guard also 40 feet. 


No. 82—or ALLawapan No. 2. 
Building an octagon of 64 feet diameter, height 24 feet. 


Erect 4 pillar conductors, one at each alternate angle, and 10 feet 
from the wall, each conductor to be 40 feet high from the ground, 


No. 33—or ALLAHABAD No, 3. 


Length. Breadth. Height. 
53 feet 37 feet 33 feet 


Three conductors each 45 feet, as marked at 10 feet distance. 


No. 34—or ALLAuABAD No. 4. 


Length. Breadth. Height 
21 feet 7 feet : 25 feet 


The magazine No. .33 is within 69 feet distance, height 33 
feet. 


Two conductors, one between this magazine and No. 33, and 
one at the end both, 10 feet distance, and 40 feet high 
No. 35—or ALLAHABAD No.'5. 
Same remarks as the last. 


No. 36—Cawnpork Maeazing. 


Length. Breadth. Height. 
110 feet 72 feet 23 feet 
Surrounded by buildings at from 35 to 128 feet distance ,and 20 
feet high. 


124 


I would not consider this magazine to be adequately protected 
with less than 8 pillar conductors, each 40 feet high, placed as 
shewn at 10 feet from the walls, and all connected by a breast 
wall, and lateral straps of copper, much additional security would 
be gained. 


No. 37—Savcor Forr Magazing. 


Length. Breadth. Height. 
84 feet 25 feet 32 feet 
Surrounded by buildings, a battery with guns, but 15 feet to 
‘the east, and only 4 feet lower than the magazine; the other 
buildings are from 30 to 200 feet distant, one at 90 feet is 50 feet 
high. 
1 Erect a pillar conductor on the battery 
2 do. of 70 feet high of straps of copper, to be attached to 
the camp quarters. 


3 A 40 feet do. to the Laboratory Offices; besides these, two 40 
feet pillar conductors to the magazine itself. The bearings not 
being given, I cannot specify the best sites, but of course they 
would be chosen in the intervals between those of the other con- 
ductors so as to cover the magazine from all the points of the 


compass. 


No. 38—Asmerg Macazine. 

I have marked in the plan the number (9) and the places of the 
conductors, I would recommend. 

The bastion conductors, may be 70 feet high of copper straps; 
between these a 50 feet strap conductor to the wall, all these three 
should be connected by astrap along the wall. 

At 10 feet from each end of the magazines, a 40 feet pillar con- 
ductor, also one at the intermediate wall, and one at the north wall 
as marked. 

No. 39—Acra Macazing. 
Length. Breadth, Height. 
125 feet 75 feet 34} feet 
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At 15 feet distance north, is a building 59 feet high; at 38 feet 
S. E. one 48 high, at 52 feet one 65 feet high, viz. the Rampart and 
Gate: to the 59 feet building attach a 70 feet conductor. 

To the Ordnance Godown wall one 60 fect high. 

Tothe magazine itself, four independent conductors of 50 feet 


each, so placed at 10 feet apart so as to protect the intervals be- 
tween the other conductors. 


No. 40—orn Acra No 2, 
Length. Breadth. Height. 
64 feet 59 feet 25% feet 
A rampart (W.) 41 feet high, at 26 feet distance—The China 
bazar E. at 62 feet, is 21 feet high. The Delhi Gate (N) at 115 
feet is §4 feet 6 inches high. 
Erect a conductor to Delhi Gate (N.) 90 feet high, one to wes- 
tern Rampart 50 feet high, and two of 40 feet to the magazine, to 
the east and south sides at 10 feet distance. x 


No. 41—or Acra No. 3. 
Length. Breadth Height. 
64 feet. 59 feet 253 feet” 
Jehangeer Bastion (N.) 32 feet distance, 61 feet high. The 


nampart (S.) 98 feet distance is 35 feet high. The buildings at 
the other sides may be neglected. 


Erect a conductor 75 feet to the north Ramparts, one to the 
south Rampart 50 feet high, two to the magazines E. and W. 
at 10 feet distance. 


No. 42—or Acra No. 4. 
Length. Breadth. Height. 
225 feet 59 feet 253 feet 
None of the buildings mentioned are sufficiently adjacent to 
need notice. 
A line of five 50 feet pillar conductors, at each of the long sides, 
ard 10 feet distance, andtwo similar conductorsat each end. If 
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all be connected by a breast wall, and copper strap, the height of 
all the conductors, butthose marked thus © may be reduced to 35 
fect. 

No. 43—or Acra No. 5. 

Length. Breadth. Height. 

115 feet 59 feet. 254 feet 
The only adjacent building or object regarding notice, is the 

Rampart to the distance 40 feet, height 42, Erect a conductor 
of 60 feet to the Rampart (N.) and tour or six conductors of 40 
feet as marked in the plan. 

No. 44—or Acra No. 6. 

Length. Breadth. Height. 

115 feet 59 feet 25} feet 
The nearest object is the Rampart to the north, 28 feet distance, 

and 42 feet high. 
Attach a60 feet conductor to this Rampart, and to the south 
east, and west sides, a pillar conductor at 10 feet distance. 
No. 45—Detnr Macazings. 

Length. Breadth. Height. 

78 feet 44 feet 213 feet 
Tothe north at FOl feet distance, the Armoury 40 feet high. 
To the east, at 44% feet distance, a store room 17} feet high, 
To the west at 96 feet, astore room 17} feet high. 


Attach a 50 feet conductor to the Armoury (N.) The store 
rooms need not be noticed, to the Magazine give two 40 feet 


conductors. 
No. 46—orn Dent No. 2. 
Length. Breadth, Height. 
56 feet 31 feet 28 feet 


At 24} feet (W.) a gun shed 15} feet high ;—at 90 feet (S.) the 
next Powder Magazine 28 feet high. 

Between both magazines N. and S, and equidistant, erect a 60 
feet conductor, tothe gun shed (W.) one 40 feet, to the north and 
east independent 40 feet conductors at 10 feet distance. 
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No. 47—on Derm No. 3. 
Length. Breadth, Height. 
77 teet 41 feet 28 teet 
A Powder Magazine (No. 46) distance 90 feet, height 21} feet ; 
at 24 feet south, a sture room 143 feet high. 
See remarks on preceding Delhi M2gazine for the intermediate 
conductor. 
Affix a 30 feet conductor to the Store room to the south. 
E. and W. at 10 feet distance, give a 40 feet conductor. 
No. 48—Magaut Magazine. 
Length. Breadth. Height. 
16 teet 16 feet 16 feet 


Surrounded by buildings, one 18 feet high 12 feet distant ; 
One 22 tevt igh, also 12 feet distant. 


Attach a 30 feet conductor to each of these buildings. 


No. 49—Kornavn Macazine. 
Length, Breadth. Height. 
109 feet - 39 feet 25 feet 
The adjacent buildings need no notice. 


Attach four 40 feet conductors, at 10 feet distance as marked. 


No. 50—LoopiAnan Macazine. 


Length. Breadth. . Height. 
. 34 feet 304 feet 16 feet 


The main Barrack to the west 18 feet high, is 55 feet distant. 
The Officers’ Barrack of the same height is 123 feet distant. There 
isa wall at 84 fect from the building 6 feethigh. At the 4 cardinal 
points of this wall, erect a 40 feet conductor, and connect the four 
with copper straps along the wall. 

No 51—Hansr Magazine. 


Length. Breadth. Height. 
45} feet 35 feet 25 feet 
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The adjacent buildings may be disregarded 
I would recommend four 40 feet pillar conductors, one at each 
corner, and 10 feet distance. 
No. 52—SusatHoo Magazine. 


Length. Breadth, Heigth. 
44 feet 18 feet 14 feet 
The Fort is but 24 feet distant, and is 30 feet high, the bearings 
not being stated, ] can only say that a’ 40 feet conductor at each 
end 10 feet distant, and one to the nearest part of the Fort, would 
give ample protection. 
No. 53—Axmorau Magazines. 
Length." Breadth Height 
31 feet 19} feet ‘ 154 feet 
The Artillery store room should have a conductor of 30 feet, and! 


the Magazine have two; one at each end 10 feet distant, and 35 
feet high, 


No. 54—Atmoran No. 2. 
Length. Breadth. Height. 
43} feet 18} feet 13$ feet 
The adjacent objects may be disregarded, erect 30 feet conduc- 
tors, at 10 feet distant, as marked. 
No. 55—Howaxzacn Magazing. 
Length. Breadth. Height. 
43 feet .19 feet 144 feet 
The adjacent buildings and objects, need no attention 3 ereet 
four conductors as marked in the plan. 
No. 56—Losuanat Macazres. 
Length. Breadth. Height. 
44 feet 19 feet 11} feet 
‘Lhe Guard room (N.) is 17 feet high, and but 134 feet distant— 
The Engineer store room at 63 feet (S.) is also 17 feet high. 
Attach a conductor to each of these buildings, and 35 feet high, 


and 2 conductors to the magazine at the East and West faces, and 
30 feet high. 


varzeosy Google 


129 


No. 57—or Lonvcnat No. 2. 4 
= Length. Breadth. Height. 
| 163 feet 16 feet 11} feet 


| Adjacent buildings need no conductors, one conductor J0 feet 
from north end, and 35 feet high should suffice ; but a second would 
add much to the security of the magazine. 


No. 58.—or Lonvcuar No. 2. 
Length. Breadth. Height. 
41} feet 30} feet 18 feet 
Adjacent objects need no notice. 
Erect four 30 feet conductors at the parts marked in the plan. 


No. 59—or Petoracuur No, 1. 
' Length. Breadth. Height. 
3 20 feet 16 feet 11} feet 


Adjacent objects, or distance of wall not specified. Two con- 
ductors each 30 feet should be sufficient. For No. 60 Petoraghur 
= | No. 2, the same should be provided. 


_}  Caxcurra, } (Signed) W. B. O’Suavcunsssy, M. v. 
29th Dee. 1841. : Assistant Surgeon, 


FLANK GUARDS, AND PATROLS. 


| Every Officer and non-commissioned officer should know how 
} to conduct a patrol and report his observations, and indeed every 
private should understand the object and business of such parties. 
I Unless every individual of a patrol knows that it is a principal rule 
| tosee “ every thing if possible without being seen,” the duty can- 
i not be usefully or correctly performed. Every man should be 
| able to assist in remarking what may fall within the observation 
of the patrol, and although the particular instructions for the oc- 
casion are only known to the officer, or non-commissioned officer in 
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command, yetall should know what are the general duties of such 
parties. A patro! may consist of a subaltern's party, or ofa serjeant 
and twelve, ora corporal and six men, according to circumstances. 
The object of a patrol is to obtain intelligence, and to ascertain the 
presence ofan enemy. They are detached to examine houses, 
copses, enclosures, &c. near the line of march, and also to examine 
the country for the purpose of knowing its features, the roads, 
bridges, rivers, &c. &c. Every officer and intelligent soldier should 
accustom himself to look at acountry he is passing over, and the 
objects about him, as though he was to report on them. By such 
practice he will find himself when called on to patrol, or questioned 
regarding any ground he’may have passed over, able to give a 
clear and distinct account of what he has seen, and to give valua- 
ble information, when an unpractised man would probably have 
observed nothing. It is arule that every patrol, if but consisting 
of six men, must have one or two sent in front some three or four 
hundred paces, and also on the flank towards the enemy or on 
both flanks if necessary, in order to prevent surprise. It is better 
thatthe commander of the party should have but one or two 
men left with him, than be liable to surprise and capture by neg- 
lecting these essential precautions. The detached men 
should report all they see, when they come in to the commander, 
unless they know what to observe, they cannot do this usefully, 
and therefore, too much pains cannot be taken to explain to the 
soldiers what may be required of them in the performance ot these 
duties.—An officer or non-commissioned officer in command ofa 
patrol, should be provided with pencil aud paper, to note on the 
spot what he may observe.—The best memory cannot be depend- 
ed upon to make a detailed report on the completion of the duty. 
When going upon any detached duty, an officer should 
take a most accurate inspection of his men’s arms, fiints, 
and ammunition; upon these, probably, the lives of himself and his 
people may depend. He should be certain that he perfectly under- 
stands his orders, and have explanations made of such points as he 
may think doubtful or ill defined. In so far as is necessary, he 
must instruct his men, that they may know how to act in falliog ia 
with an enemy. 
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He should observe strictly the country he traverses, and make 
notes: 


1.—Of the roads, their direetion, whether straight or winding, 
if good or bad, wide or narrow, how bounded, open, if paralleled 
Touts can be readily cut on either side, if crossed by rivers, ravines 
or torrents. 


2.—Of woods, their form and extent, whether thick or thin, 
vith or without underwood, if passable for Artillery, or Cavalry, 
or Infantry, or quite impassable; the general size and kind of 
timber. 

3.—Of marshes, their extent, and degree of impassability, whe- 
ther periodical or permanent. 

4.—OF rivers, whether navigable, and if so, by what kind of 
craft, if fordable or not: if not, where boats may be found, and 
in what number; whether the banks be steep or low, whether 
marshy or dry. 


5.—Fords, their practicability for all arms, their depth, whether 
oblique to the course of the river or not, whether easily accessi- 
ble; their breadth, their bottom, whether sand or mud, rocky or 
incumbered with large stones. 


6.—The bridges, of what material, whether broad or narrow, 
their length, the depth of water, and whether fordable near; whe- 
ther easily defended, and by what means; whether by command- 
ing banks, adjacent houses, or mills, &c. 


7.—The villages, farms, churches, country houses, their extent, 
Population, the materials of the houses, their military position with 
teference to bridges, passes, fords, &c. 


8.—Of the country generally, whether hilly or flat, if close or 
open, the nature of the fences, the agricultural rise, whether tillage 
or grazing ; whether forage be plentiful and of what kind, &c. 

The orders which an officer may receive, will, of course, draw 
his attention more particularly to the special object for which he 
may be sent out. 


Secrecy is desired in patrol duty: the greatest vigilance will be 
therefore necessary to avoid discovery. This must be fully ex- 


132 


plained to the men, lest they should through ignorance and inad- 
vertency, expose themaclves to view. 


Should a party of the enemy pass the place of concealment of 
the patrol, no temptation, not even the certainty of success, should 
induce the officer to commit himself in action. 


If the object of the service be likely tobe forwarded by the 
seizure of some prisoners or when circumstances may render fight- 
ing indispensible, then, prompt decision, coolness and rapidity of 
action, will compensate, for even a considerable disparity of num- 
bers in which success is by no means principally involved. In war, 
as in mechanics, it is not the mere possession of power, but the 
judicious application of power which produces successful effects ; 
and the head as well as the hand must fight. People of the coun- 
try, and inhabitants of all classes should be questioned to obtain 
the required information; but much depends on those who put 
the questions, understanding their own business and knowing the 
exact sort of information required. 

Questions should be put like the following—Where is the ene- 
my’s camp, or his cantonments? Where are his advanced posts ? 
What are his numbers ? What Cavalry, Infantry, Artillery? Who 
commands? Do they patrol mnch, and how; strong parties or 
weak? Arc they particular in their examination of people passing 
their advanced posts? Are there no unguarded passes by which 
to get within their pickets? &c. 


DESCRIPTION OF THE FORTS OF BEDAMEE, BY 
CAPTAIN F. BURGOYNE, MADRAS ARTILLERY, Fig. 23, 

The two Hill Forts and town of Bedamee are situated on the 
west side of a range of hills north of the Mulpurba, and distant 
from it about 3 koss, and about 35 miles S. S. W. of its junction 
with the Kistna river. Latitude (by Hamilton) 15° 53’ 30” north, 
and longitude 75° 48 40”, 

The Pettah lies between the two Hill Forts which are situated 
as it were at the extremities of a crescent of hills formed round 
the rear of the town. The larger one to the north, and the other 
to the south of the town. A large tank is situated behind the 
town which is said never to be dry. 
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Pettab. Being situated between the two Hills, and run- 
ning close up, is most completely commanded by them. There 
are two Pettah walls. The outer one which encloses the whole 
ofthe town and which runs from hill to hill, forming’ a most exe 
tensive front of more than 1400 yards facing the west. The other 
is within the former, and is situated round the foot of the larger 
Fort, it is not so extensive and has no ditch. 

The larger wall is strong built with stone and mud, the parapets 
are loop hooled, small square bastions are placed along the wall, 
capable of holding Ordnance ; there isa deep broad ditch round 
it, except at the points where it is connected with the two hills, 
where it is not very deep or wide. The defences onthe east side 
near the tank are strong and well commanded Ly the two Forts, 


Gsteway tothe Pettah. There is but one to each of the Pettahs, the 
great one into the larger Pettab, is situated on the west side, and 
contains 3 gates, the works round which though somewhat dila- 
pidated, are still strong and capable of making a good defence 
ogainst an attack on that quarter. 

The inner Pettah also has only one gate of no great atrongth, 
but the entrance ie exceedingly well commanded by the lower 
works of the north Fort. 


Ths large Fort to the Is of an irregular oval form, and constructed 
bandal, or “ FRY on large broken rocks, which are separated 

from each other by deep perpendicular chasms, 
in some places of 100 feet in depth, and not 20 feet broad, these 
are connected with masonry, and defended by circular bastions at 
unequal distances of great strength, but placed with great care 
in the most commanding positions. The deep chasms offer good 
protection (from their being so narrow) from shells, and also from 
having good pathways, contain excellent means of communication 
to the different parts of the Fort, some of them are exceedingly 
narrow and steep, and could easily be defended by « resolute gar. 
tison. 

The defences on the north face are of strong masonry built on 
the natural rocks, which here and there are seen projecting from 
the walls, its appearance has a more regular and finished form, 
than other parts of the Fort; as it is, a continued line of defence 
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containing curtains flanked by bastions of strong stone work. To 
the north east is a bastion situated lower down than any other 
part of the defences, and more accessible to an attack, by escalade 
than any other, it is about 25 feet high. 


The rest of the defences of this Fort, especially towards the Pet- 
tah, are a series of works built irregularly according to the nature 
and character of the rocks, consisting of walls, all of which are 
capable of containing Ordnance. The positions are selected with 
great care, and are capable of being well defended. 

Gates, There are several gates and doorways to be 
passed before reaching the upper part of this Fort. After enter- 
ing the lower Pettah at the foot of the Fort, there are three gates 
all commanded by the lower works within 60 yards distance. Af- 
ter which avery small doorway (4 feet by 23) is to be passed (fig. 
28) this Ieads into one of the deep chasms above mentioned. The 
space round this door is well flanked by works loop holed, and ° 
the door being so very small a few stones inside would be suffici- 
ent to block it entirely up. The chasm is very steep and narrow, 
and might easily be defended by a few determined men. After 
going some distance up this passage another doorway presents 
itself, built of very strong masonry, this is the last, and leads at 
once into the upper parts of the Fort, but even here such is the 
nature of the rock, that though to all appearance the place is clear 
of obstructions yet deep and dark chasms are sometimes come 
upon unexpectedly which completely stop further progress, 

There is but little clear space within the Fort, except in the 

centre near a large powder magazine, and then only about 120 
yards square. 
. This Fort contains 4 tanks, three small ones, and one much 
larger, which is said never to fail as it is supposed to coutain 
springs, however the ruins of an aqueduct would lead to the sup- 
position that there must sometimes be a scarcity of water. 


This Fort is very small and situated to the south of the Pettah, 
and about 350 yards from the larger one, it is constructed at the 
very point of the range of hills to the south and on a very large 
bluff rock nearly perpendicular on the Pettah side. The Fort is 
eut off from the range of hills by a chasm which forms a natu- 
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ral ditch to the south and S. E. front. The Fort consists of two 
works of very strong masonry, one is the fort itself next the ditch 
orchasm, with an out-work between it and the Pettah which it 
completely commands. The Fort is of an irregular form contain- 
ing curtains flanked with strong circular stone bastions. 


The entrance to this Fort from the Pettah is by nature exceed- 
ingly difficult, and by art it is rendered impregnable to an assault, 
indeed it is one of the most curious defences which can be 
imagined and worth the attempt of a description. 

The first ascent to this Fortis up a flight of steep steps (fig. 
26) very narrow and easily defended. On arriving at the top of 
them, a turn to the right shews the entrance through a small door 
4 feet by 2 (fig. 25) built of strong masonry,and which is to be 
reached by going up a very steep flight of steps about 2 feet 
high and 8 or 9 inches in width, thereby making it exceedingly 
steep, the doorway leads into a small space not above 3 or 4 feet 
aquare ; immediately in front, are steps of the same description 
which do not allow of more than one person to ascend ata time 
from their being so narrow. The sides of the rocks are perpendi- 
cular toa great height, having climbed up these steps, another 
very small entrance presents itself which is a low confined passage 
with a doorway (where a wall is built across the chasm) at which 
only one person could get in at a time and that with difficulty, the 
body being necessarily bent to admit of its passing through, thie 
place as well as the first door could be easily defended by one per- 
son, The whole passage is through one of the narrow chasms 
which forms the peculiar feature of the two Forts. The ascent is 
tedious and difficult, and descending looks a serious affair, perhaps 
the most correct simile that can be given to it, is to compare it to 
a deep narrow well. 

These Forts in the hands of a resolute garrison possessing Ord- 
‘nance, might make a very protracted defence. 


HAND GUNS. : 


The Protector Somerset, aware of the importance of fire-arms, 
had above 3,000 foreigners in his pay, of whom the greater part 
were musketeers. In 1555, the Spaniards are said to have used 
them under Philip II (and at this period the Spanish Armies were 
still considered the finest in Europe); but these muskets were so 
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heavy that they could not be presented without the assistance of 
staves shod with iron, having a fork at the top to rest the barrel 
on, various attempts were made to convert this rest asa defence 
against Cavalry, while the musketeer was loading, by affixing a 
spike to the head, or enclosing a short dagger in the shaft, so as 
to fly out on touching a spring. Rests thus armed were called 
“the Swedish or swine’s feathers.” These muskets at first 
had no lock whatever, but were fired like cannon by ap- 
plying a lighted match. When they were reduced in weight 
and improved by the invention of the match-lock, so that 
they could be discharged from the shoulder without rests, 
they were called, calivers, the old muskets being confined to sieges, 
and resembling the arms now called wall-pieces which are still 
used in India. The caliver appears to have been intermediate 
between the musket and the arquebuse: by a passage in Shakspear 
it seems that calivers were used in his time for shooting wild fowl: 
Falstaff says, speaking of his soldiers “* such as fear the report 
“of a caliver worse than a struck fowl, or a hurt wild duck.’” 
Many writers consider the arquebuse to be the most ancient fire- 
arm mounted on a stock and place the invention of it about the 
year 1500; it succeeded the hand cannon or culverins which were 
afterwards called arquebuse a croc (arquebuse with a hook) in conse- 
quence of being cast with alittle hook on the piece ; they were placed 
on tripods and used inthe lower flanks, and in towers pierced 
with loop-holes, called murderers (muertrieres). Hanzelet describes 
it as a short fire-arm, which carried a ball of 1{ oz. and the length 
of barrel 40 calibers. In our ancient statutes it is called ‘ar. 
quebuse,” ‘ haquebut,” and ‘‘hagbut,” formed of the French 
word arguebuse, which is derived from the Italian arco, a bow, and 
bugio, a hole, because when guns were first used, a bow was joined 
to the same stock that served for these fire-arms, which appear 
to have immediately succeeded the ancient cross-bows, Thee 
larger kind or arquebuse a croc, required two men to carry 
them, and were first seen in the Lmperial army of Bourbon, which 
drove Bonnivet, out of the state of Milan. These were fired by 
means of the pyrites wheel-lock, which was introduced about the 
reign of Henry VIII, and continued in use until the time of 
Charles II. It is supposed to be of Italian origin, 
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A PROPOSAL, FOR INCREASING THE STRENGTH OF THE 
“INDIAN ARMY,” &. BY CHANGING ALL THE GUNS, 
FROM THE EIGHTEEN POUNDERS DOWNWARDS, 
INTO OTHERS OF GREATER BORE. 

By P. ANSTRUTHER, Caprarn, Madras <driilicry. 

Periissem ne Periissem.* 

The necessity of diminishing the weight of the battering trains 
iso universally admitted amongst the Indian Attillerists that I feel 
itis quite unnecessary to point out the cascs in which sieges have 
been raised, campaigns prolonged, by reason of the insufficiency of 
the train, caused by the impossibility of supplying cattle to draw 
tuch ponderous masses as our guns, in suflicient number. 


That we still continue to use these uselessly heavy machines, is 
tobe attributed chiefly to the great difficulty which our organiza- 
tion in three separate Regiments throws in the way of any general 
adoption of an improvement, and perhaps still more to the fact that 
all Artillery questions whatever are referred to the Court of Direc- 
torsat Home, who decide upon the measure as they are advised 
to do by the superior officers at Woolwich, whereby the advantage 
of local experience is wholly lost. 


Still more do we owe our almost hopeless continuance in error 
tothe habit which all Artillerists, more or less, have permitted 
themselves to fall into, of admitting extraneous considerations to 
influence their decisions on points which ought to have been kept 
quite clear. A few of these I will here advert to, in order that my 
readers may in the outset understand clearly that in the follow. 
ing attempt to shew how our trains may be lightened, I will try 
to answer all objections which I can foresee, but to answer them 
in their right plaees and not permit them to influence my decision 
on matters to which they are wholly (or nearly) irrelevant. 


For instance.—A. proposes a light gun for use, B. objects that 


* The Reader will find that the above is a fac-simile of that prefixed to a paper by the 
great Robins, rea’ to the Royal Socicty on the 2d of April 1747—about three years before 
his arrival at Madras. 

His removal to India, ia probably the reason why no effect was produced by this paper, 
the opinion of this great Father of Artillery Science being unattended to by the now- 
forgotten heads of the Corps who were his eotemporaries, 

‘This paper will be found bound up with Hutton’s Edition of Robins’s Gunnery, Lon- 
don, 1605, from Pazes 279 to P, 294 to which I refer the Artilley reader.—P. A. 


138 


it will recoil too far. It is quite clear that this is not an objection 
to the gun, for the recoil is the retrograde motion of gun and car- 
riage, the addition of weight therefore or different placing of the 
weight may alter the carriage so as to do away with the ebjection. 
This then is an objection not relevant to the question, which was, 
light, or heavy, gen. Or take C.'s objection, who says, that A. 
to lighten his gun has cut away from the muzzle so much that the 
breech will preponderate overmuch, and the result will be a dif- 
ficulty in limbering up. Here C. has also urged an objection to 
the gun which rightly belongs to the carriage. For suppose the 
axle to be placed 3 feet farther back on the trail than it now 
usually is, is it not clear that the whole of the gun’s weight being 
in front of the axle the muzzle would fall, the breech and trail 
rising inair? But if changing the relative position of axle and trail 
obviates this objection it is clearly one relating to the carriage, and 
not tothe gun. D. objects that the short gun will blow away the 
embrasures. But this objection does not hold in a barbette battery, 
or in open field, it is therefore merely an opinion that in certain 
cases it may not be compatible with the old pattern of batteries. 
E. says a long gun is good to clear the rigging of vessels by the 
projection of the muzzle. ‘The reply is that either by using Com- 
mander Pole’s carriage, or by bringing the rigging in decks, this 
objection is overruled, it is therefore not strictly speaking relevant 
to the question “light or heavy gun.” B.C. D. and E. have 
alike avoided the real question, and complicated the subject by 
introducing extraneous considerations. 


To be of any practical use to the Indian Artillery, the question 
to be sulved is, how may the guns now in store, be so lightened as 
to produce the same effect as at present, with the greatest possible 
reduction of weight. It is no part of my subject to consider what 
would be the best figure that can be given to an iron battering gun, 
in any future casting, I limit the discussion to the simple ques- 
tion, how should the iron guns now in store, be so altered as to 
throw the iron shot now in store, with the greatest possible reduc- 
tion of weight unaccompanied by loss of force. 

There are only 3 possible modes of reducing the weight of an 
iron gun, viz. cutting away from the muzzle, boring out from the 
interior and turning off from the exterior. 
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We will first consider very briefly the effect of eutting away from 
the muzzle. ‘ 

Let 2 guns of equal length, weight and bore, be placed in battery 
with equal charges of powder, they produce equal range.—Now 
from gun No. 1, cut away one-third of its length.—As I am ad- 
dressing Artilleriste, I need not stop to enquire why the gun so : 
cut short does not throw its shot so far as gun No. 2 which retains 
its original length, suffice it, it does not. What follows ? 


The Officer in charge of No. 1, increases his charge of powder 
until he docs obtain the game range as the long gun at equal eleva- 
tions, and he saya that whatever charge he uses to obtain this, he 
may use with perfect safety, as it is quite evident that until the ball 
is thrown to an equal distance, the shock communicated to the 
breech, the danger of bursting cannot possibly be equal. 

For, effects are as their causes—until effects are equal, causes 
cannot be so, and the shock given to the breech may be exactly 
estimated by the effect produced upon the shot. If the short gun 
required 5 lbs. of powder to throw its shot as far, at equal elevation 
as the long gun did with 4 lbs. these two charges of 5 lbs. and 4 lbs, 
should be termed equal, as measured by their effects on shot, not 
their bulk or weight. They are equal “ forces.” 

We may therefore most fearlessly give such increase of charge 
toa gun cut short, as will produce equal ranges with those obtain- 
ed from the gun before cutting, in the perfect certainty that, what- 
ever the increase may be, we are only communicating to the metal 
the same shock as formerly, and therefore only incurring the same 
risk of bursting. 

Here I wish my reader to pause and be quite-sure that he 
agrees with me, as upon this point, turnsthe whole of my argu- 
ment, I will merely advert to one objection, a trifling one: A 
friend has pointed out that there is a limit of length of charge, 
after which increase becomes useless, as the powder is blown out 
unignited. But as I only propose to consider the guns in use 
with land forces, 24, 18 and 12 pdrs. this may be disregarded, as of 
course no such extreme length of charge will ever fall to be con- 
sidered. I consider the above proposition to be quite clear and 
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undeniable, but its fair and legitimate deductions lead to such 
startling conclusions that I must caution my reader to make him- 
self as sure of this point as I feel myself. Then let him accom- 
pany me. 


_ Mote.—Whether length does not greatly diminish strength, by 

allowing of vibration, producing disruption, is a consideration 
worthy of attention. A long bar of cast iron suspended between 
two points of support, will, if struck violently at one end, break 
at the opposite end} manifestly from the checked vibration ; being 
without data upon this point I merely throw out the hint for the 
consideration of my reader. It is evident that a mortar cannot 
vibrate like a gun of 9 feet 7 inches. 


The next mode of lightening a gun is boring out from the inte- 
rior, and the last turning off from the exterior—the first of these 
two I propose to consider in some detail, the latter we may dismiss 
altogether as not recommended by any one. It will be better 
however not to consider boring out in relation to lightening the 
gun merely by the metal taken out, it is by affecting the windage, 
that boring out authorizes cutting away from the muzzle and thus 
most materially lightens the piece, although the mere metal taken 
out in boring is very little indeed. 


Let us examine how this acts on the length of the piece. We 
have seen that we may safely give the same range, the same velo- 
eity, as formerly to a gun which we have cut short, but the ac- 
curacy with which a gun throws its shot depends in some measure 

on length. Suppose BO?E a cylinder 
B——— 0. in which a sphere is to travel, the dif- 
b vae.{o ference between BR the diameter of 
the cylinder and (2 Bb) the diameter of 
the sphere will be the windage. Parallel 
to BO draw bo at such a distance as that 
Bo shall be the semi-diameter of the 
sphere and parallel to RE draw re, with r=Hb. The interior 
rectangle bore will bea section of a cylinder, whose length is 
that of the bore and diameter equal to the windage. Out of this 
cylinder the centre of the shot cannot pass. 
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Now the shot in its paseage along the cylinder is acted upon by 
aconstant force, and supposing any deflection from the perfect line 
of axis of the cylinder, at the commencement of the shot's travel- 
ling, it would describe a zigzag somewhat similar to the approaches 
toa Fortification. The number of these deflections will of course 
depend upon the proportion between dr (the windage) and bo. the 
bore. 


If then we can diminish the windage we may diminish in exact- 
ly equal proportion the lergth of bore, without forfeiting accuracy, 
and we have above seen that we may diminish the length without 
any fear for velocity or range. Now the only way to diminish the 
windage ao as to use the immense quantities of shot of the old size 
which now stock our Arsenals is to ream up every gun to the next 
higher calibre, a thing which every day’s experience shews may be 
most safely done, retaining so much metal as that the windage 
should be very small. 


What the amount of windage should be, would be advantageous- 
ly discussed by experienced Indian Artillerists and fixed upon 
grounds which should be published to the Artillery at large. 


When the Royal Artillery Select Committee took the subject 
into consideration in 1817 they determined, for reasons never pub- 
lished, that the windage for field guns should be *1, and that for 
garrison guns °15, at least this was published to the world as their 
decision, but, a comparison of the shot then in use and now, shews 
the difference of windage to be as follows :— 


Previous to 1817. | Fixep 1n Jury 1839. 


3 124| 4:476 
5-074 | 4-432 
5°293 | 4623 
“168 | +147 
218) -191 


The latter part of this table is quoted from the Arrtillerists Ma- 
nual, published July Ist 1839, by authority—and it shews that no 
real diminution of windage has taken place in the three useful 


, 
{ 


i 
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field Battering Guns, and what the better are we for the fact, that 
totheir 8 inch Guns the Royal Artillery only give +1 or ‘lof 


fact is that no reduction has taken place in the windage, and the 
Committee when they determined that the reduction should tike 
place “asthe shot in store was consumed,” must have known that 
for the Indian service they were postponing an admitted improve. 
ment for at least 150 years. It ig then absolutely necessary for the 
Indian Artillerists to bestir themselves, and induce our Masters to 
believe that with education equal, and Opportunities, and local ex- 


vice which 22 years ago We were promised, 


Let all the shot in our Arsenals be well cleaned and Gauged. It 
will be found of course to have lost some trifle, but in no case to have 
gained, and I suppose will measure about 5-574 for the 24-pounder 
5°06 for the 18, and 4418 the 12-pounder. This is of counes 


An Indian Artillery Committee would now say “ what is the 
minimum windage which can be allowed.” They would find that 


they would fix upon without any reference to expansion at white 
heat or any other consideration. Perhaps 5:14 even would be bet- 
ter, for cleaning must eventually diminish the size of shot, and in- 
crease the bore, but nothing will ever enlarge a shot, kept tolera- 
bly clean, or diminish the bore. 


The exact bore is not however matter for Present discussion. 
The Committee would decide on that, keeping to the Principle of 
admitting as little windage as Possible, and then comes the most 
important consideration, how much may we reduce the length ? 
We have seen that as far as regards mere Velocity, any reduction 
may be made, and, that ag regards aceuracy, the Proportion between 


Gc gle 
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length of bore and windage must be kept the same to ensure equal 
accuracy of direction, we may therefore say as the former 
windage, was to the length of bore so is the present windage to the 
length of bore necessary. I need hardly point out to Artillery 
officers that the length of bore must be measured from the muz- 
zle to the centre of the shot when in its place, which for an 18 Pr. 
of 9 feet length is abont 88 inches, the semi-diameter of the shot 
and the cartridge taking up the remaining 14 inches of the bore. 

Thenas +17 3 88 33: °04 3 27 

or +22 3; 88 3: °09 3 36 

giving 27 or 36 inches as the bore necessary, to which adding the 
20 inches of metal behind the centre of the shot, we get 47 or 56 
inches necessary lergth of gun. The former of these would cut 
away the trunnions, the latter will barely clear them, a few inches 
must therefore be left, and it will be found that six inches will 
not greatly encumber the gun, though doubtless less might serve 
all useful purposes. 

We have now got a Gun, of equal accuracy and velocity with 
the old long gun, very much lighter although certainly not quite so 
strong, and the question occurs to every Artillerist, is it strong 
enough ? This is the next point to be considered and I shall state 
my reasons for thinking that it #8 so. 

The great Robins proposed in 1747, that each gun in the Navy 
should be reamed out to the next higher calibre, and gives his 
reasons for being confident that there would then be metal enough.* 


We find that the Navy have for a century at least been in the 
habit of firing the iron guns which it is proposed to alter, double 
shotted. Lt. Beauchant in his “ Naval Gunner” giving us the rule 
“Two shot range half the distance of one with the same charge 
and elevation.” 


Nowasno land Artillery Officer ever intends firing double 
shotted, we may fairly ask whether my reduced gun will not bear a 
single shot of higher calibre better than it bore 2 of the lower 
when the meta! was thicker. 


* Vide note page 137, 
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But we find that the guns in actual use are some of them not 
thicker than the reamed out guns which I propose. “ In the Royal 
Artillery they have a 32 pr. gun of 6 ft. in length weighing 25 cwt. 
which is fired with 4lbs. of powder, with a windage of °10 or “16. 
A gun of 25 cwt. in 6 feet of length has 391b. weight of metal in 
each inch. What the weight of the reamed out 18 pr. may be I 
have not the means of saying with accuracy, a 12 pr. gun, cut 
from 9 ft. to 5 ft. 24 inches, and reamed out to throw 18 pr. shot 
will weigh exactly 24cewt. 2qr. 141b. being 9} inches shorter and 
only 42lb. lighter, it has evidently more metal than the 32 pr. just 
now quoted, in fact it has 44°1281b. metal in each inch, and asit 
is round a cylinder of 5:16 and the other 6:3 it is quite evident 
that the 18 pr. is an incomparably stronger piece. I cannot there- 
fore anticipate that any Artillerist will hesitate to give the one 
gun 5lbs. of powder and an 18 pr. shot, rather than toa weaker 
piece 4lbs. of powder and a 32 pr. shot. 


I will now quote from Capt. Simmons's able work, page 56, as 
follows :—Woolwich, 18th April 1776, “ A 12 pr. weight 29cwt. 
Iqr., length 7} feet, was bored up to an 18 pr. and then weighed 
28cwt. Iqr. An 18 pr. weight 40 cwt. length 9 feet was bored 
up to a 24 pr. and then weighed: —_—_—_—_ eleven 
rounds were fired from each gun, the 12 pr. charged with 9lbs. 
of powder and nine 18 pr. shot. The 18 pr. with 12lbs. of powder 
aud ten 24 pr. shot. They were subsequently proved, in the 
usual manner by the proof master, and again fired 45 times with 
the above charges affd the same number of shot, that is as many as 
they could contain. The guns were then carefully searched and 
not the least flaw or defect could be discovered in either of 
them.”—————-Here the reamed out 12 pr. carried 91bs. of 
powder and 162\bs. of shot 56 times fired! The long 18 reamed 
up was fired also 56 times with 12lbs. of powder and 240lbs. of 
iron! 

T only ask for the reamed out 12, Slbs. of powder and 18ibs. of 
iron, and pledge my professional character on its equalling any 
18 pr. in the service, using 6lbs. of powder and the same shot. 


I have now detailed a few reasons for thinking that the reamed 
out gun would have sufficient metal, and therefore strength, to 
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bear a charge fully sufficient to give velocity equal to that which 
the present long and heavy gun gives, with a reduction of 1] of 
the weight. I think that the advantages gained by this great re- 
duction of weight, are far greater than those which would result 
from the adoption of a larger shot as intended by the Royal Artil- 
lery Committee of 1817. 


I need not to an Indian Artillerist point out, that in our enor- 
mously long teams of cattle much animal power is wasted by 
the mere length of the team, and this falls particularly heavily 
on my own Regiment, as the Bullocks of our couutry are so inferior 
to those of Bengal or Bombay. I make no doubt that one-third of 
the number of cattle employed in drawing a gun of the present 
pattern would with ease draw mine, and we should thus be ena 
bled to put three times as many guos in Battery and consequently 
breach in 3 of the time. 


And when it is remembered that this great reduction of weight 
is the legitimate consequence of a reduction of windage which all 
confess to be necessary, I hope that the reasons I have assigned, 
for believing the reaming out by which alone we can enjoy the 
benefit of the reduced windage, to be safe and advisable, will 
be admitted and acted upon. 


Having now finished the consideration of the question proposed, 
viz. how should the iron guns now in store, be so altered as 
throw the shot now in store, with the greatest possible reduc. 
tion of weight, we will turn to the carriage; in the course of 
investigating the proper principles on which this should be con- 
structed, several of the objections brought against the gun 
(altered as I propose) will be disposed of ; and I hope to shew 
as great a reduction in this portion of the materiel of our scr- 
vice as in the gun itself. 


The amount of reduction in the weight of our carriage will 
be astonishing, provided we commence by establishing the 
principle that nothing but wrought iron shall be used throughout, 
a principle which I hope, nine In every ten Indian Artillerists will 
at once approve, and which 1 think the majority of the Royal 
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Artillery Officers also would join in, but which the Select Com- 
mittee at Woolwich, on the 5th of July 1839, denounced in the 
following terms. ‘ It has already been ascertained that wrought 
iron carriages are totally destroyed at once by shot striking them, 
the introduction of such carriages therefore is inadmissible in the 
Royal Artillery and Naval Servize.” 

Now Iam quite confident that wrought iron carriages will be 
introduced in every Artillery, but certainly not until the adoption 
of so superior a material is turned to its proper use, viz. dimi- 
nishing as much as possible the bulk of our carriages. It is really 
astonishing to see how Gapt. A. Thiery in his “ Applications de 
Fer aux Constructions de 0 Artillerie” overlooks the principal 
Lenefits derivable from the very measure which he recommends, 
Let us for a moment turn our attention to the series of blunders, 
arising from the original error of using the wrong material, which 
have conspired to cause the present bulky, weak, ponderous 
machine called a gun carriage. The constructor had a gun of 
enormous weight to raise on wheels, and imagining that of ne- 
cessity he must give high wheels to ensure egse of draught, he 
found himself obliged to give corresponding breadth of : base, 
i.e. length of axle. He now found it necessary to add a trail 
to support the breech, and as the axle was so lofty, and 
it would not do to have this trail at too great an angle with 
the ground he was obliged to give length of trail. But the 
length of the trail so greatly weakened it, that it was found 
necessary to use a most enormous beam, and as the wretched 
matcrial of which it was composed would be greatly weakened 
by perforation or deep cutting, the whole thickness of this 
huge beam was placed between the gun and the axle. This 
raised the gun to a most unnecessary height, and rendered a cor- 
responding increase of breadth of base necessary, in other words 
a longer axle. The axle thus lengthened was of course weaken- 
‘ed and broke. To give it strength it was bedded in wood, thus 
raising the gun still higher, and causing the trail and axle to be 
at once made longer, heavier, and weaker. Hence the necessity 
for enormous trains of cattle, &c. &c. to draw the ponderous 
machines, large establishments of carpenters, to construct them, 
depots in which to scason timber, gun sheds to secure the 
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fabrics from the weather, anda train of expensive and useless 
appendages, so onerous to the state that no Government has yet 
kept half the due proportion of Artillery, because itis supposed 
to be the most expensive arm, while in reality, it might be justly 
termed the cheapest if rightly managed. 

We will now briefly consider the proper principles on which 
Gun carriages should be constructed, and first assume that the 
strongest material possible shall be adopted, if gold were stronger 
than iron, I would not hesitate to affirm that true economy would 
use gold rather than timber! and in fixing on the material of 
which we mean to make use let us get rid of the idea of having it 
shot proof. 


The idea of having carriages that cannot be destroyed by shot 
striking them, is a magnificent conception but impracticable. Be 
itour study rather to make a carriage all the parts of which shall 
be easily exchanged, as small as possible, as durable as possible 
and as cheap as posdible, and which shall be but little diminished 
in intrinsic value even in case ofa shot striking them. 

80 shall we be enabled to bring into every Field of Battle 
the heavy train, which now forms so heavy an item in the total 
expense of a war. Yet it is hardly ever within a hundred miles of 
a pitched battle, and for the want of it the Indian Armies, will 
again as at Mahidpoor put six 6 prs. to silence the ok of forty 
18 Pre. if they can! ETO a Se 

Let us now set to work to consider the question ‘“* How shall we we 
construct, of wrought iron, the lightest carriage of sufficient 
strength for the use of cannon? 


To solve this easy question, inquire first what considerations 
limit you in reducing bulk. The first and foremost of these, ia 
that there shall be no difficulty in looking over the gun, spunging 
it, and managing it. Any man may satisfy himself ina moment 
that if the line of metal be 40 inches from the ground, he will have 
no difficulty in looking along it. 


> Should any object that this is too low for Battery work, let me 
remind him that by giving a little more depth to the sleepers of 
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the platform, he will for very slight increase of weight gain some 
additional inches, and that it would be quite easy fora gun whose 
line of metal was only 40 inches from the plane on which it stood, 
to be 50 inches above the plane on which the men stand. But 
this is not likely to be urged by an Artillerist as ap objection to so 
immense a benefit as the reduction of weight which J can offer him. 


Now if the upper line of metal is to be 40 inches high, deduct 
the diameter of the gun at the part which you intend to place 
over the axle, and half the diameter of the axle and you will have 
the maximum radius of the wheels. But as it will be desirable 
that the axle should be varied, in its place on the trail, according 
to the service required, an inch or two may be allowed between 
the Gun and its axle, but not more. 1 have found that giving a 
radius of 21 inches to the wheel, raises a 12 Pr. toa height of 
444 inches, measured from the line of metal to the ground, which 
is unnecessarily high, but it was desirable to shock established 
prejudices as little as’possible. 

Having thus established the minimum height, the breadth is 
easily obtained. It has been found necessary, to ensure stability 
that a certain proportion of breadth of base, should be allotted to 
a certain height of the centre of gravity. Preserve the proportion 
— (here we must be cautious not to fall into the error of sup- 
posing that it isthe proportion between the height of the swheels 
and the breadth over wheels, that gives stability, it is evidently as 
I first stated the height of the centre of gravity ofthe mass, gun 
and carriage.) 

Should you find that there is not room for the width of the gun 
from the outer extremity of one trunnion to the outer end of the 
other, between wheels placed so close as yours will be by this rule, 
cut boldly from the ends of the trunnions. The trunnions have been 
made of their present length because a considerable thickness of 
the wretched material now in use, was necessary to give strength, 
besides which the warping, decaying nature of the carriages made 
it quite uncertain on what part of the trunnion the resistance of 
the carriage would act. When by the decaying of the interior of 

the wood, the stress came onthe end of the trunnion, it of course 
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mapped off, and the gun was destroyed, we, meaning to use iron, 
need have no fear of this, an iron cheek need not be more than 
2 inches thick and will be screwed close to the gun so as to ensure 
its receiving the shock of the trunuion, quite close to the junction - 
of gun and trunnion, adding very greatly to the safety of the piece. 

But such cutting away will not be necessary, for with such re- 
duced weights as we shall make use of, and wheels so small as 
- 3f. 6in. height it will be quite unnecessary to give a 6 inch 
breadth of tire, I shall assume that 44 inchesis considered suffi- 
cient, and as the breadth of base is measured over the tires, the 
adoption of a 43 instead of a 6 inch, gives us 3 inches more 
space between the wheels, 

We have now got an axle so short as to be of immense strength 
and we may therefore dispense with the use of wood, The axle 
may be 34 inch square iron without its weight being too cumbrous . 
and a bar 30 inches long 33 inches square, would stand 10 times 
asgreat a shock as any 32 Pre. could communicate. Yet it is 
to evidently better to err on the safe side that in my late con- 
struction 1 gave this dimension for a light 18 pdr. 

We now come to consider the dimensions of the trail,—and it 
is in this part of our subject that the objections supposed to be 
made by B and Cin my 4th paragraph must be attended to. 
To proceed as we have hitherto done, les us consider first, what 
are the circumstances which limit the question. Of course we 
desire to adopt the minimum size, compatible with efficiency, . 
within what limits then may we proceed to diminish the bulk ? 


And first its length—the shortest possible length is obviously- 
the distance between the trunnions and base ring of the gun, and we 
have only to consider what forces us to use any greater length than. 
this. The first consideration is that while the gan is laid horizon- 
tally the end of the trail must rest on the ground to support the 
breech. Thus the trail must be the hypothenuse of a right angled - 
triangle, the other two sides being the gun and the elevating screw. 
But the angle formed by the trail and the ground must be suffici- 
ently acute to ensure the trails having 9 free run over the surface 
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of the ground when urged by recoil, as if the angle were not suffici- 
ently acute, the gun would in its recoil, dig the trait into the 
ground and rear up and fall over as we have all seen the old fa- 
shioned little 43 inch mortars do ! 


Let us then ascertain what is the most obtuse angle found in 
practice to admit of the trails passing freely without digging, and 
fix that as the angle which the-trail shall form with the ground. 
Prolong a line from the centre of the trunnions in the direction 
thus obtained until it reaches within about 4 inches of the ground 
then tur it and place your pintrail washer or limbering loop, or 
trail plate eye or whatever mode of hooking on the trail to the 
limber you may prefer. This wil evidently be the minimum 
length. 


The next point to be attended to is the depth and thickness of 
the trail cheek and then the form or pattern. The depth ne- 
cessary to give sufficient strength, will of course depend upon 
the shock it will have to sustain, the weight it will have to carry, 
and this will depend in very great measure on the junction of the 
axle and trail. A gun has two motions, one on the trunnions as 4 
centre, altering the angle the gun forms with the trail by the ele- 
vating screw or by quoins, the other on the axle as a centre, 
altering the angle the trail forms with the horizon, by resting it oa 
the ground or on the pintrail hook of a limber. From not at- 
tending to the difference between these, has sprung that confusion 
of ideas which produces such objections as B and C are supposed 
to make in my 4th para: and we will now consider the effects 
of such shortening as I have proposed to effect in the heavy 
guns on each of those motions. 

First the cutting away all or nearly all in front of the trunnions 
will very greatly increase the weight with which the breech presees 
on its trail, and therefore increase the difficulty of elevating or 
depressing. 

This difficulty must be met by giving greater mechanical power 
to the elevating screw, if that be the mode employed for elevating, 
or by such increased mechanical facilities as will enable two men 
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to raise the breech from the trail with the same degree of ease 
asat present. So many modes of effecting either of these will at 
once occur to every Artillerist, that I shall not dwell on this part 
of the subject, but I must reiterate my caution to the reader to 
keep the facility, or otherwise, of elevating the breech from 
the trail quite distinct in his mind from all thought of the facility 
or otherwise of raising the trail from the ground. 

We now come to consider the other motion a gun and carriage 
require, viz. a change of position, from the axle asa centre, to the 
ground or the limber hook ; as may be required. Inseparably con- 
nected with this is the question of recoil, very little important to 
aland Artillery officer, but which (from the unfortunate arrange- 
ment by which all Naval Artillery questions are referred to the 
tame body which decides all land Artillery matters and naturally 
desires uniformity) is allowed a most undue influence in deciding, 
on the size and weight of ordnance for all services. 


Facility of limbering up and unlimbering is produced by pre- 
cisely the same modifications of size, weight, &c. as produce greatly 
increased recoil, and in the precise Proportion that you facilitate 
the manual operation, you will increase the violent flying back of 
the whole machine when fired. In the wooden construction now 
in use, the trunnions are nearly directly over the axle, and from 
the habit of seeing them so placed in all our gun and howitzer car- 
Tiages, has sprung the idea that they are necessarily so placed—I 
will not presume that any of my readers entertain this erroneous 
idea, but on no other grounds could the objection of C inmy 4th 
pera: have been raised, and it has been raised. 


Let us consider briefly where the junction of axle and trail 
should take place. 


When the trunnions were so placed that the breech should only 
have a slight preponderance over the muzzle, that is, when they 
were only slightly in front of the centre of gravity of the gun, it 
was perfectly right to place them where the constructor did, but 
ve shall lose sight of the principle on which he did so if we, hav- 
ing shifted the centre of gravity so much nearer the breech, retain 
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the relative placing of axle and trunnion. The old construction, 
as we have seen, compelled the adoption of an immensely heavy 
beam of timber, and all this being behind the axle contributed 
to give a very great weight to press against the ground, and both to 
check recoil, and render limbering up difficult; we propose to use a 
very light trail—the lightest possible consistent with strength, we 
shall therefore, if we wish to obtain the same resistance to recoil 
Le obliged to place an equal degree of pressure behind the axle, 
incurring thereby the inconvenience of difficulty in limbering up 
equal to that now felt. This we can easily effect, by shifting the 
axles nearer to the muzzle, than the centre of gravity, if neces. 
sary placing it actually under the trunnions, when the whole weight 
of the piece or nearly so will operate in this manner; but this 
can never be necessary, it is as well however to point cut that we- 
have the power of so doing. 

If we place the axle directly under the centre of gravity, of the 
gun, we shall find that the piece is exceedingly lively in recoil and 
that the heaviest 24 pdr. or 32 pdr, may be limbered up with the 
same ease as the present 3 pdr. It is therefore clear that between 
these two (placing the axle under the trunnion or under the centre 
of gravity) we get all varieties of stability to resist recoil, ac- 
companied by precisely equivalent difficulty in limbering up. 1¢ 
is surely not unfair to assume that an arrangement by which 
the relative place of axle and trunnion may be so shifted as to en- 
sure, at the will of the officer in charge of a Battery, any degree 
of steadiness, or if about to manceuvre in the Field any degree of 
handiness, must of necessity be superior to the present system by 
which we cannot change the relative place, however varied the 
scrvices may be, required from a gun. 


It occurs to me that some may doubt thatthe only check to recoil 
is the pressure of the end of the trail, but such doubts will be quick- 
ly removed if it be considered that the usual mode of putting the 
point, is, thata heavy gun recoils least-—Why ? Gravity can only 
impede recoil by its pressure on the earth, by the adhesion of the 
piece to the plane on which it stands, and this only takes place in. 
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‘3 points—viz. the point where the trail takes the ground and the 
lowest part of the circumference of the whecl. 


But art has done so much, and ia doing so much to annihilate 
all friction inthe axle, so much pains are taken to ensure the 
perfectly easy rolling of the wheels that this portion of the re- 
sistance to recoil is nearly nugatory, it is the study of our lives 
torender it so, and we may fairly disregard the little obstacle it 
offers, and thus we find that the trail has the whole pressure, 
or rather that the pressure on the trail is the sole obstacle to recoil, 


But to return—the limits within which such alteration of place of 
axle may be expected to be desired, do not extend (in such a gun of 
5 ft. 24 in. as I have above described) beyond about 12 inches it 
will be extremely easy to have 3 places in which the axle may be 
fastened, in my own construction I give only 2 and on trial they 
fully justified every prediction Ihad made, on the principles here 
explained. I have given a trail so long as 9ft. 9 inches, but I ra- 
ther think I shall cut away a foot or 14 ft. of this not for-the great 
increase of strength which it will confer, for the carriage is now 
strong enough for a 32 pr. but to make it still lighter as altogether 
the carriage now weighs Idewt. 2qrs. 14lbs. 1 have overlooked in 
constructing my carriage, one very important point, viz. that the 
2 cheeks of the trail should be perfectly similar. Mine are bent 
insoas to approach very near at the end, but great advantage 
would arise from their being perfectly similar, and therefore run- 
ning parallel to each other. 

There are some minor points to be adverted to connected with 
the relative placing of axle and trail. The distance from trunnion 
to base ring being fixed we have no choice as to where the eleva- 
ting screw transom, or quoin plate, shall be placed, but if we place 
the axle near the centre of gravity we lessen the distance from the 
axle, one point of suspension, to the elevating screw transom, the 
point where the force exerted to break the trail, acts. I need not 
shew that a beam suspended by its two ends on the axle and the 
ground, and subjected to blows on one point of its length, is stronger 
in proportion as the point of impact is near the point of suspension. 
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My own individual feeling on the subject of placing the axle is to 
have it so that the point of the trail, if placed in one scale of a ba- 
lance, may be about held in equipoise by from 3 to 4 cwt. and if 
this gives too much recoil when fired with breaching charge, coun- 
teract the tendency by the construction of the platform, so shall your 
gun be handy for the field. For travelling long distances in peace 
times, the axle should he as far forward as possible to divide the 
weight between the gun and limber wheels. 

Before concluding this subject .we will advert to the effect so 
small a gun will have on the embrasures. First, from its being 
so very low (the lower line of metal is only 28 inches from the 
ground) there would be little or no fascine work at the bottom of 
the embrasure, unless indeed the platform were very considerably 
raised, in which case a corresponding height might be given to the 
lower face of the embrasure, but as this is a nearly useless portion 
of the battery, the disuse of it will not operate much to the disad- 
vantage of my proposal. And with regard to the length of the gun 
which will project into the embrasure. I must beg my readers to 
compare my gun and carriage with the long gnn on its field car- 
riage not on a ship or garrison carriage. On the latter the gun 
may go 4 ft. 8 in. or 56 inches ‘into the embrasure, in the former 
only 30 inches and in mine only 6. The difference between the 
two latter of these, 24 inches is the portion of the embrasure 
which must be cut away so as to allow my gun to run close up to 
the parapet with the certainty that it will not injure the then em- 
brasure more than the present gun does, for the muzzle will be 
at the same place as it now reaches to. 

I have now noticed all the objections I can foresee, I will state 
the advantages to be derived from my proposal. 

T shew that we shall obtain at once that reduction of windage 
which all have admitted to be necessary and which nearly a quar- 
ter of a century ago the Royal Artillery resolved on as a benefit to 
science, but which we see to be nearly as distant as ever from 
oming into practical use. 
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That concomitent with this we shall obtain such lightness of 
metal, without any sacrifice whatever of force or accuracy as shall 
enable our battering train to travel with the army and take its 
place in all general actions, allowing moreover so few cattle to 
the draught of each piece as to enable us with the same expenditure 
of animal power as at present to bring into use 3 times the present 
strength of battering trains. Itis thus and thus only that we can 
hope to realize Sir John May's glorious idea of an Artillery attack. 


I shew that all this is to be done with the gunsat present in 
our Arsenals, and the shot now in store, any other mode of effect- 
ing the (admittedly necessary) alteration of windage, proceeding 
upon the supposition either of condemning the vast stores of 
shot now in hand, or of postponing till the latter part of next cen- 
tury, that benefit which might be enjoyed immediately. 


By my plan a vast store of iron 9 pdr. guns and even iron 6 pdrs. of 
great length, and great weight, now jn the various Arsenals would 
be at once transformed into the handiest 12 pounders possible. 
THE DUKE writing from Ahmudnuggur, 13th August 1803, 
says. “ You need not be in a hurry to bring up the 18 pounders, 
depend upon it that 12 pounder shot will breach any wall in this 
country.” Now these 6 pounders and 9 pounders are totally use- 
less, being in no way whatever preferable to the Brass Vield Pieces, 
but they would make most valuable 12 pounders. Many of these 
are of 24 cwt. and 30 cwt. respectively, and have therefore quite 
sufficient metal. ; 


I propose to make. 


Of the present Weighing New Weighing 
24 pdrs. 48cwt. 32 pdrs. about 34 
18, a2 4, 24 4, 30 
2 5 34, 18 ,, 24h 
9} 30 4, 12 5, * ait 
6 24 5, » on 185 


The carriage of a battering gun is now a most enormous weight 
and being made of the wrong material, every gun requires to have, 
besides the carriage on which it travels, spare carriages to accom. 
pany it, and of course 2 limbers. ’ 
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The 18 pounder therefore has to draw it and bear it when fight- 
ing. 
Cwt. Qrs. Ibs. Cwt. Qrs. lbs. 
2 carriages each 22 0 18 44 1 8 
2 limbers each = 15 30 0 0 


Total 74 +1 8 
Its own weight is 42 0 0 


—— 


Grand Total 116 1 8 


Instead of which I propose to give a carriage made of such 
strength and durability as to be safe from all injury except the 
actual blow of round shot. This carriage shall be so constructed 
that a trail check destroyed can be immediately replaced by a few 
men in the field, and the checks of the trail being precisely simi- 
lar, a shot will not disable the carriage but merely make it neces- 
sary to bring one spare check from the rear and change it. A 
single pair of these cheeks, a pair of wheels, an axle and a 
dozen of spare spokes (which may be put in by hand in 10 minutes) 
will be sufficient for a battery of 6 or 8 guns. We shall there- 
fore have to draw 


Ong carriage weighing...ecsevewe 14 2 14 
Limbervecesareceesereseacetenee 7 1 10 


Total.... 22 
Add share of spare carriage wee 
its limber $2 


Cwt. 25 0 16 
Weight of gun 24 2 14 


Total 49 3 2 


Ora total of 50 ewt. not quite half the weight of the present 
gun and carriage, in fact only 7%, of the weight. 

Instead of dragging a gun of 42 cwt. on a carriage and limber 
weighing 37. or nearly 4 tons weight with 38 bullocks in one team, 
I think we may fairly calculate that the gun and carriage 
with limber weighing all together 46 cwt—will with equal eas 
travel with 14 or 16 Bullocks, 
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It must be borne in mind, that carrying 3 times the number of 
guns by no means implies that any larger quantity of shot will be 
carried. The same number of shot, doing the same work from 
more guns in less time, it ison the contrary not improbable that 
a reduction of shot may result from the greater rapidity with 
which a breach will be effected, or a column repulsed or anni- 
hilated. 


The light iron carriages will it is said suffer more from shots 
striking them.—If so, it will be from a blow on the wheel, axle, or 
trail. The proceedings of the Committee at Woolwich which tried 
the wheel I propose to use, prove that the iron wheel suffers lesa 
from the effect of shot than the wooden, no one will suppose that a 
square bar of 3¢ thickness only 30 inches long, will not resist shot 
better than the huge and clumsy fabric on which the gun and trail 
now rest, which by offering 5 times as much surface will be likely 
to encounter 5 times as many blows, and being of a splintering mate- 
tial will scatter death around, while if the iron axle is struck it at 
least only carries 2 or 3 large fragments and will do less injury than 
the shower of splinters from the timber, and, lastly, ifa trail be bro- 
ken off the wooden carriage it is unserviceable till it has been sent 

‘ toan Arsenal, in the iron carriage a key is knocked off at each end, 
anut is unscrewed, a 2} cwt. beam of iron is brought up from the 
rear, and substituted in lieu of the broken one, and the fire recom- 
mences. 


Instead of long ranges of gun sheds in which the gigantic struc- 
tures now in use have a spacious quarter assigned to each of them a 
Single room would hold, easily, a score of 18 pdr. guns and their 
carriages, the wheels lying in tall column, secured from decay by 
alittle paint, safe alike from warping or swelling, from insect or 
dry rot, the axles in a heap by themselves the cheeks all precisely 
alike occupying scarcely any bulk, and the short strong gun the 
only thing requiring any mechanical assistance beyond the arms 
of two stout men, to carry it outside and putthe whole together 
in 20 minutes. 


Upon the principles above detailed, I hada 12 pounder cut 
thort, reamed out and mounted onan iron carriage, which was 
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proved at Woolwich, and a few rounds fired from it, more full 
experiments shall be made as soon as the gun is landed in India. 
A short Memoir on the subject is printed in the Artillery Records, 
so that every Madras Artillery Officer will possess it, and I will 
send a copy to each Troop and Company of the Bengal and Bombay 
Regiments. 

I shall fee] much indebted to any Artillery (or other) Officer, 
who, not agreeing with me in the opinions I hold on these sub- 
jects, will favour me with his reasons, in writing, when I will 
either justify or abandon, conclusions which have led me into great 
expense, but which I believe to be calculated to produce great 
benefit to the Service, to which it is my boast to belong. 


P. Axstrutuen, Captain, 


Madras Artillery. 
Manpras, December 7, 1839. 


REMARKS BY LIEUT. J. ASH, BOMBAY ARTILLERY, ON A 
PROPOSAL TO INCREASE THE STRENGTH OF THE 
INDIAN ARMY, BY CIIANGING ALL THE GUNS 
FROM 18 PDRS. DOWNWARDS INTO OTHERS 
OF GREATER BORE, &e. 

Audi Alteram Partem. 


The necessity of diminishing the weight of our battering trains 
is most undoubted ; and any Officer who takes the trouble of en- 
tering into the details ofa plan for so doing, is entitled to the high. 
est praise. But there is so much distinctly marked difference in 
Artillery matters between ¢heory and practice, that all such plans 
should be submitted to the sever est scrutiny before any attempt is 
practically made to carry them into effect. 


The idea of increasing the bore of each of our present heavy 
guns into that of the gun immediately above it, and then, still fur- 
ther decreasing their individual weight by cutting away a certain 
portion of their present length, appears at first sight, the most easy, 
cheap, effectual, and immediate method in which so radical a 
change in the weight of our present battering guns could be effect- 
ed; and the abolition of wooden carriages, and the substitution 
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of iron ones, is also a subject well worthy of the deepest attention 
of every Artillerist. 


As this reduction of weight in the gun, and change of material 
in the carriage, are the immediate objects of Captain Anstruther’s 
pamphlet, I shall bring forward such objections to his proposals, 
as occurred to me on an attentive perusual of his work. 

In the first place Captain Anstruther (page 5*) states that, we 
“owe our almost hopeless continuance in error to a habit which 
“all Artillerists, more or less, have permitted themselves to fall into, 
“of admitting extrancous considerations to influence their deci- 
“sions, on points which ought to have been kept quite clear.” 


Surely, it is not demanding too much from the inventor of a 
hew piece of ordnance, to ask him in what his new gun is superior 
to the old one, or how several obvious objections may (or can) be 
overruled.—The onus prodandi most distinctly lies with the in- 
Yentor, and all reasonable vbjections should be explained away by 
him—Thus should it be proposed by any one still further to 
lighten Captain A.’s gun by cutting off the trunnions. Should the 
method of fixing it on the carriage be called an “ extraneous consi- 
deration,” or should the proposer be called upon to prove, that 
Without trunnions, the gun and carriage would retain their superior 
lightness, and still work equally well ! 


At page 6,t the author adverts to a few of these “ extraneous 
considerations,” and his manner of overruling some of them claims 
our attention. 


“ For instance, A. proposes a light gun, B. objects that it will 
“recoil too far.—It is quite clear that this is not an objection 
“to the gun, for the recoil is the retrograde motion of the gun 
“and carriage, the addition of weight therefore, or different 
“ placing of the weight may alter the carriage so as to do away 
“ with the objection.” Now I ask, whether this mode of reason- 
ing is the proper way of meeting B.’s objection? The recoil, says 
the author, is the retrograde motion of the gun and carriage,— 
granted—but unless these guns can be, and are fired without car- 
Tinges, itis clear the gun cannot be considered apart from the 
carriage and that the consideration of recoil is not extrancous— 


% Vide page 137, + Vide page 138, 
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He then goes on to tell us to increase the weight, or alter the con- 
struction of the carriage.—The first would evidently bring the 
gun and carriage up to the same weight as before the gun was cut 
down, and the latter is purely hypothetical ; no proof of its efficacy 
being attempted. Thercfore if recoiling too far be a valid objection, 
the author leaves it in full force. 


The objection of C. is distinctly against the carriage, but still 
Captain Austruther might point out to his readers, that changing 
the relative positions of the axle and trail would not interfere with 
the balauce and-general stability of the carriage; a good carriage 
being as equally indispensable as a good gun. 


The objection made Ly D. isnot worth much consideration ; 
as these improvements are meant to be confined to India; but one 
of the methods of overruling E. is liable to the same remark as 
has just been made with regard to A. vizt. that it is not supported 
by proof.—The rigging owtside of ships is intended to insure the 
stability of the masés, and the author ought by proof(or by quo~ 
tations from good practical works) to have left no doubt on the 
reader's mind, that bringing the rigging inside could be done with 
safety. In short B,C. and E. can hardly be said, tohave avoided 
the real questioa “ light or heavy”—and surely but few will agree 
that they have made any attempt to complicate the question by the 
introduction of “ extraneous circumstances.” 


At page 7,* Captain Anstruther lays down a rule on which he 
says, “ his whole argument turns.” This rule therefore is worthy 
of minute investigation. 


It isa well known fact, that a short gun does not throw its 
shot so far as a long one, both being of equal calibres and at equal 
elevations. 


Captain Anstruther lays it down as a rule, that the charge of the 
short gun should be increased until the range of its shot equals 
that of the long gun, and that this increase of charge can be made 
with perfect safety with the new guns which he proposes. 


“ Because effects are as their causes—until effects are equal 
causes cannot be so, and the shock given to the breach may be 


“ 


* Vide page 139, 
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‘exactly’ estimated by the effect produced upon the shot. If 
the short gun require 5 lbs. of powder to throw its shot as far at 
equal elevation as the long gun did with 4 lbs, these two charges 
of 5 lbs. and 4 Ibs. should be termed equal as measured by their 
effects on shot ; and not their bulk or weight, they are equal 
* forces.” 


Now so far from this rule or proposition appearing to me either 
clear or undentable (vide p. 6.*) I consider it inapplicuble to 
practical Artillery, unless one circumstance be granted which the 
very nature of our Artillery precludes, i. ¢. if you attempt to make 
the range of a skort gun equal to that of a ong gun, of equal cali- 
bre, and at equal elevations, by mercly increasing the charge, both 
guns should be émmoreable, for if this be not the case, the short 
gun with the increased charge, and decreased rviyht will recoil so 
far befure this equality of force can be obtained, that it will be 
practically useless. 


Now as we are reasoning solely on the effect of increased charges 
on guns fired on wheeled carriages, immoveability cannot be grant- 
ed,and the rule with all its startling conclusions receives a severe 
shock from this circumstance alone. : 


But there is also another fact in practical gunnery which mili- 
tates strongly against this ‘ rule,” vizt. 


Ifa charge be uscd greater than that which will propel a ball 
1360 feet in a second, a perfect vacuum is caused behind the ball, 
which brings the resistance of the air in front of the ball up to its 
Maximum power, and “ thet rate of the ball is” soon reduced to 
an ordinary celerity ; now the initial velocity of-a ball fired from a 
24 pr. iron gun is 1339 feet per sccondt or in other words the pre- 


© Vide page 140. : 

+ Bir H. Douglas has these remarks on this subject (Naval Gunnery) After explaining 
that a body moving quick through the air, causes a kin’ of vacuum he proceeds as fole 
lows—When the Ball moves quicker than the air can rush into the space left behind, — 
the vacuum becomes complete, now there is a certain limit to the velocity with which 
Aircao rush into a vacuum, viz. about 13 or 1400 fet (by note at bottom of page 1360 
when the barometer is at 30 inches) and consequently when the velocity of the ball is 
greater than this it is manifest that the resistance must be much increased, At page 
130 therefore the following: inference is laid down—That there is a gradual and regular 
inercase of resistance, as the velocity is increased; as far as the velocity of 1400 fet, 
when the vacuum behind the ball being complete the resistance is greatest, 


+ Sir HL. Douglas's Naval Gunnery, P, 59. 
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sent charge for this battery gun is very nearly calculated to give 
that certain velocity to its shot beyond which itis ofno practical 
advantage to go—and as the ratio between the weight of the gun 
and its shot is higher as the calibre diminishes (vide Table, page 
9*) all those battery guns below a 24 pr. must be still nearer the. 
mark. Therefore there is ezery probability that any serious in- 
crease to the charge, would only act, most injuriously on the,recoil 
of the gun and would hardly increase the range of the shot at all, 
simply, because the dead weight (or power of resisting recoil) and 
the charge of the present guns are distinctly calculated for each 
other. Now if on these grounds it is proved that it would be use- 
less to increase the charge of our present long and heavy guns, it 
is clear that these arguments are fully sufficient to deter many Ar- 
tillerists from attempting to bring the range of a short gun up to 
that of a long ono Ly merely increasing the charge. 

In short, I am-fully convinced, that there is but one practical 
method of increasing the range of a short (and consequently light) 
gun, which is by increasing the elevation, a measure which, tz any 
degree, greatly detracts from its utility, and which if pushed too 
far would totally unfit it to act as a breaching gun. 

Before dismissing this subject, however, I must remark the ex- 
traordinary circumstance that Captain Anstruther does not apply 
his own rule to his own gun—My readers may be surprised at my 
saying this; but still it is actually the case, and a few quotations 
from the work will, I think, establish the fact. 

Let Nos. 1 and 2 be 18 prs. No. 1 the short gun, and No.2 the 
long gun. At page 7,t Captain A. says ‘ the officer in charge of 
“ No. 1 increases his charge until he does obtain the same range 
* as the long gun” and then in the next paragraph hypothetically 
quotes the ratio of the new charge to the old as 5 to 4, or he 
gives his short gun 1 lb. more than the long one, therefore the 
new charge for the short 18 pr. would by this rule be about 
7 lbs. or one Ib. more than the service charge of the long 18 pr. 
On turning to page 12f the following passage meets the eye, “* I 
only ask for the reamed up 12.5 lbs. of powder and 18 lbs. of 
iron, and pledge my professional character on its equaling any 18 
pr. in the service using 6 lbs. of powder and the same shot.” 

© Vide page Ml, + Vide page 139% $ Vide page 144, 
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So that our author actually allows to the short and light new 18 
pr. (made out ofa reamed up 12 pr.) 1 Ib. less charge than the 
heavy gun whose superior range it is to equal. In fact his new 18 
pr. has only got 1 1b. more than the old 12 pr. from which it has 
been made (i. e. 41) instead of having at least 7 lbs. accurding 
to the rule laid down at page 7.* ‘I'rue it is, that he has reduced 
the windage, most materially ; but not under the impression of 
thereby increasing the force of the smaller charge, (at least so it 
strikes me) but for the distinct purpose of making up for the reduc- 
tion of length, i.e. he makes a rule of 3 sum thus. As the large 
Wiudage is to the present length, so will the reduced windage be 
to the reduced length, a mode of procedure, from which I think 
no practical utility can be expected, because the ratio of the 
charge and recoil ought to be calculated at the same lime or at 
least allowed for, as itis plain that a decrease of windage would 
increase the effect of the charge on the shot and on the recoil too. 


The present calibre of an 18 pr. is inch 5°292, which is reduced 
in the new gun to 5-16, (the diameter of the shot being 5-06) now. 
in my opinion such a great diminution in the windage would give 
to the 5 Ib. charge an effect much greater than that of the 6 lb. 
charge with the old windage, and as Captain A. distinctly says that 
No. 1 is to increase the charge, I shall assume that the new gun 
bas got a charge equal to 7 lbs. (i. e. 1 lb. more than the long 18 
pr.) and direct the attention of my readers to the consideration of 
dead weight which in Captain Austruther’s pamphlet is entirely 
omitted, his theory being apparently this. Thatif you can get a 
gun which will not burst, no diminution of weight will have the 
least detrimental effect on its useful qualities asa battery gun. 

The theory of dead weight may be exemplified ina very easy. 
Manner. 


Let us suppose a strong iron cylinder with a bore equal to that. 
of an 18 pr. open at both ends, let us suppose that an 18 pr. cartridge 
is placed in the middle of the cylinder having an 18 pr. ball placed 
close at each end of it. On the charge being ignited it is evident 
that each ball would leave the cylinder with equal force, and would 
each range equally far, one to the front, and the other to the rear. 


* Vide page 139. 
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If we now effectually close up onc end of the cylinder and load 
with a cartridge aud one ball, it is evident that the one bull will, 
(on the charge being fired) proceed to the front, and that the cy- 
linder will proceed to the rear, the range of each being in the in- 
verse ratio of their weights, i. e. the cylinder being the heariest 
body would have the least range.* 


Again if we go on increasing the weight of the cylinder itself 
(and also attach weights to it) it will be easy to reduce és range 
to a few feet, while the ball fired from it will havea range of 1 or 
- 2000 yards, or in other words to obtain a very long range for the 
ball, the dead weight, or vis inertiz of the gun and carriage must 
be some bigh multiple of the weight of the ball. 


Let us now see what this high multiple is in practical gunnery. 


Let us call the heavy cylinder an 18 pr. iron battering gun which 
weighs 42 cwt. the weight attached will be the carriage which 
weighs 22 ewt. both together will weigh 64 cwt. or 7168 Ibs, which 
divided by 18 (the weight of the shot) gives 398, or (as we have 
left out odd quarters and pounds) about 400. Therefore actual 
experiment proves to us in this instance, that in order to reduce 
the range (or recoil, for it is the same thing) of this heavy cylinder 
and its carriage within reasonable limits they are made about 400 
times heavier than the shot required to be projected. 


Now this being more or less the case with all battering guns, 
there arise certain questions which must be answered in the most 
satisfactory manner before any body of Artillery officers would 
agree to have a single gun cut down, for it is almost impossible 
that such an apparently easy and cheap alteration could have been 
overlooked until now, had it been practicable. 


In my opinion the first question to be asked, is not, whether we 
shall choose “ light or heavy” guns, but is it practicably possible 
to make avery light battering gun ?—The next question to be 
solved is this—Is not acertain quantity of dead weight indispen- 
sible ina gun, which is required to send its shot against a wall with 


© The velocity of the gun in its recoil, and that of the ball, are inversely as their 
weights, sufficient allowance being made for friction—(Sir H. Douglas, Pp. 122). 
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sufficient momentum to produce abreach? And the next is conse- 
quently, have we arrived at the minimum practical quantity of dead 
weight absolutely required for a battering gun, or have we still to 
seek it ? 

In my opinion there are 3 essentials required in a battering gun, 
all of which imply great weight of metal, viz. A battering gun 
should lst throw its shot with the greatest momentum. 2d, at the 
least possible angle, i. e. requiring the least possible elevation, and 
3d, with very little recoil. 


Theoretically therefore a battering gun should have an enors 
mous quantity of dead weight, very little windage, and still less 
recoil.— Because such a gun would project its shot against the wall 
tobe breached with the greatest possible momentum and in the 
straightest possible line— Practically we ought (as the breach is 
still to be effected) to retain all these qualifications, as much as 
possible, we therefore reduce the enormous weight as much as we 
consistently can, because we require to move the gun from place 
to place on a rvheeled carriage, we increase the windage (or ought 
to do so) until we are certain that a long continued fire will not 
cause the gun to become too foul to receive its shot, and we pre- 
vent the recoil as much as possible, by not making the gun too light, 
that is to say, the weight of a battering gun should be for practical 
utility, a happy mean between what would be too heavy for trans. 
port and what would be too light to make a breach. 

Now our present heavy guns throw a shot at nearly the greatest 
useful maximum velocity which can be givene, i. the maximum 
velocity is 1360 feet per second, and they throw at 1339, their ele- 
vations, at breaching ranges, are very small, and their recoil is not 
sufficient to run them off slightly sloped and very short platforms, 
or to iuterrupt the smartness of their fire on plain ground, more 
than can possibly be helped—And, so far from thinking that Bri- 
tish Artillerists have continued in a hopeless state of error by ad- 
mitting extraneous considerations, I am inclined to believe, that 
they have already done nearly all that can practically be effected to 
reduce the weight and length of battering guns to their minimum ; 
and that they have only stopped at (or about) the point where from 
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sheer want of dead weight each description of ordnance would 
cease to retain the requisite properties of batlery guns. 

Thus in England we have no less than 7 kinds of 24 pr. iron 
guns, varying in length from 9 feet 6 inches to 6 feet, and in 
weight from 50 to 31 cwt—Let us examine what is the conse- 
quence of this loss of weight and length, on this description of 
gun. 

At page 104 of Sir Howard Douglas’ work on naval gunnery 
we find the following passage. ‘ Comparing the powers of the 
“ Jong 24 pr. of 9} feet with those of the short 24, length 6 feet 
« 6, we perceive that altho’ the extreme ranges may be nearly the 
« game, yet for Practice at 300 yards the long gun might be 
laid point blank, whilst the latter would require nearly balf a 
degree of elevation. At 1000 yards the former would only re- 
« guire an elevation of 2° which with the short gun would ouly 
« give arange of about 800 yards.” 


feet inches. 


Now the long gun weighs 50 cwt. and its lengthis.. 9 6 
short 33 ewt. 6 6 
and their difference is 17 cwt. “and 3 1) 


Here then we have in the long gun an excellent piece of ordnance 
whose only faultis, that from its great weight it is difficult to trans- 
port, we reduce its length only 3 feet,and its weight only 17 cwt. and 
find that asa battering gun it has lost one-fifth of its useful qualities, 
i.e. it throws its shot ina ratio of 4 to 5. and requires its’ elevation 
to be increased, in order to make its ranges equal to those of the 
longer gun—now what is the line of conduct pursued by the Eng- 
lish Artillerists? they make one still lighter gua of only 31 cwt. 
and 6 feet in length,* and there séop—and I think that few Artillery 
officers will be inclined to blame them for so doing. 

There isalso another principle which appears to have guided 
the English Artillerists, and to which I have already alluded in my 


© Which is still available for many useful purposes, but which fewArtillery Of- 
core would acknowledge to be equal to any 24 pdr. in the service. 
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observations on the weight of battering ordnance, viz. that the 
weight of a gun should be a mean between what is too heavy for 
transport, and what is too light for breaching. Now itis evident 
that, if this rule has been acted upon, we ought to find that those 
guns which throw the smaller shot have a greater comparative 
quantity of dead weight than those which throw the larger shot. 


An inspection of Table A, will shew clearly what I mean, and 
will also be very useful for other purposes. Itis framed by sim- 
ply reducing the weight of each piece of ordnance to pounds, and 
then dividing the amount by the weight of the shot. 


From this Table we find that the 6 pr. heavy irun gun is 452 
times heavier than its shot, while the 42 pr. is only 178 times 
heavier, and the reason of this is plain, for if the ratio of the 
42 pr. were made equal to that of the 6 pr. it would weigh 18,984 
Ibs. or about 169§ cwt. and would be practically useless from its 
enormous weight. If onthe other hand the 6 pr. were made oa 
the ratio of the 42 pr. it would only weigh 1068 lbs. or about 9$ 
ewt. and would be useless, as a battery gun, from its extreme 
lightness. It is therefore evident that the 42 pr. cannot throw its 
shot with so much relative effect as the 6 pr. from sheer want of 
the same proportion of dead weight. But this mere reduction in 
its equivalent power is fully overbalanced by the still superior de- 
structive effect of its heavy shot, and the actual superiority which 
it would have beyond what it nom has, (were the gun heavier) is 
voluntarily given up in order that it may be transported and work- 
ed with ease. ‘ 


There is another fact which is explained by this Table, viz. 
when a 24 pr. medium gun is fired with a service charge and one 
shot, the shock is so great that the carriage jumps off the ground 
to the height of 3 or 4 inches, which is so far from being the case 
with a 12 pr. medium gun that { have scen one used (during a 
practice) on a carriage vithout cap squares, as the superior ratio of 
dead weight was amply sufficient to keep the gun perfectly steady, 

From this Table, also, we discover why the * great Robins” 
only proposed to ream up guns from the 18 pr. downwards, for 
if we louk at the great diminution of dead weight which takes 
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place as the calibre increases, we shall have great reason to ad- 
mire the caution which induced Robins to stop at the 18 prs. 


Table B. will place these circumstances in a clear light. It is 
framed by calculating the weight of the portion of metal required 
to be reamed out of the 12, 18 and 24 prs., and by it we distinctly 
see, that when we ream up even the 12 and 18 prs. we shall not 
have increased the strength of the Indian army; but we 
shall only have obtained two new sets of medium and light 
18 end 24 prs. which in every instance, but one, would be inferior 
to those now in use ; from being lighter, and this would be at the 
expense of our two best descriptions of heavy guns, viz. the heavy 
12 and 18 prs. 

Having thus shewn that there is every reason to belicve that a 
12 pr. reamed up to the bore of an 18 pr. will prove inferior to the 
18 pr. now in use, especially as a battering gun, from the dimi- 
nution of its dead weight, we have to investigate Capt. Anstrnther’s 
startling proposal of still further reducing its weight by cutting 
off one-third of its present length. This we find at page 23* at 
once reduces its weight from 34 to 24 cwt. by which means tho’ 
an enormous diminution of weight, is undoubtedly obtained, still 
the proposal is left open to many serious objections, amongst 
which however bursting need not appear, as the experiments men- 
tioned in the pamphlet, are to me quite convincing that no danger 
necd be apprehended on that score. 

But in order to put my principal objection in a clear light, 
it must be borne in mind that Captain Anstruther proposes to 
reduce the weight of the carriage as much in proportion as he 
has that of the gun, To illustrate this in the fullest manner we: 
will compare the weights of the present 18 pr. and carriage, 
with that of the proposed one as laid down in the pamphlet. 

cwt. cwt. 


Heavy Iron 18 pdr. 42 0 00 | Light 18 pr..... 27 0 00 
* Its Carriage.,,...605 22 0 18] Its Carriage.... 22 018 


Total 64 O 18 Total 49 O 18 
_——. 


* Vide page 155, 
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The loss of weight therefore is only 15 cwt. 
Captain A’s proposed gun........ 24 ,, 2 14 
» ” » Iron Carriages. 14 , 2 14 


Total 39 ,, 1 00 


So thatthe loss of weight in this case would be 2? cwt. 3 qrs. 
18 Ibs. or within 10 lbs. of a ton and a quarter. And the propor- 
tion of dead weight to shot would be as follows: 

Old gun and carriage 399 to 1. Proposed gun and carriage2°4°4 to 1. 

T have already remarked that Captaiu Anstruther does not 
appear to attach much importance to dead weight. The fol- 
lowing passage from page 23,* will point out this clearly to my 
reader. 

“ By my plan a vast store of iron9 pr. guns, and even iron 6 
“ pr. guos of great length and great weight, now in the various 
* arsenals, would be at once transformed into the handicst 12 prs. 
“ possible. Now these 6 prs. and 9 prs. are totally useless, being 
“ noway whatever preterable to the brass field pieces, but they 
“would make most valuable 12 prs. many of these are of 24 and 
“ 30 cwt respectively, and have therefore quite sufficient metal.” 


So that our author appears to be of opinion, that iron guns 
Weighing respectively 30 and 24 cwt. with charges of 5 of the 
weight of their shot, are to be considered as in no may whatever 
preferable to brass guns weighing only from 6 to 9 cwt. which are 
fired with charges of only 3 of the weight of their shot. Now as I 
ama great advocate for heavy proportion of dead weight, and have 
already given my reasons for so being, I shall here quote a pass- 
age from Sir Howard Douglas’ work (pp. 91 and 92) which ap- 
Pears to me to bear strongly on this point, as it notices the chief de. 
fects of under weighted guns. Ile is speaking of carronades,and says, 
“For it isa fact pretty well known, that although numerous 
accidents have occurred in action from the bursting of guns yet 
carronades, even double shotted have never been known to fail. 


They break their breechings, draw their bolts, split their slides, but 
do not burst.” 


* Vide page 155. 
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Here we perceive the invariable concomitunts of want ofa suffi- 
cient dead weight, viz. an enormous increase of recoil and great 
damage tothe carriage. Now let me ask if this is the case with 
light carronades whose common charge is only 1-12th of the 
weight of their shot, what will it be with the proposed cut down 
gun whose charge is to be above § of the weight of its shot—I 
might also quote the 12 and 24 pr. brass howitzers, as another 
strong case in point; as I have seen them both bend and break 
their tron azletrees ss well as split the cheeks of their carriages to 
pieces. 


In short, the consideration of dead weight alone, induces me to 
believe that to make a ovry liyht breaching gun is as practically 
#mpassible, as it would be to make a light anvil for heavy work, and 
further, that the light iron guns at present in use, are almost as 
near the minimum of dead weight which is absolutely requisite, 
as is consistent with their utility. And lastly, ifguns are to be 
reamed up at all they should be only suchas are the heaviest of 
each description, their windage should be less than that of our 
present guns, and a consequent reduction should be made in their 
charges, as by so doing we should obtain a new description of 
light iron guns which tho’ inferior to the heavy ones, would still 
be most useful from their superior accuracy. 


Now should other Artillery officers hold this opinion relative to 
the actual necessity of a very heavy allowance of dead weight 
for battering guns, it is easy to perceive how much their un- 
willingness to sanction the introduction of a very light battering 
gun into the service, would be increased when they find that the 
gun proposed for adoption would from the peculiar position of its 
trunnions (which are within a few inches of the muzzle) throw a 
weight of at least 23 cwt. on the elevating screw. To obviate the 
inconvenience which this would occasion, Captain Anstruther 
proposes giving a greater mechanical power to the elevating screw. 
A plan which I think from the very confined position in which 
elevatirg screws are, and must be placed, would be attended with 
the greatest difficulty. 


Further, unless the position of the axletree can be changed so 
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as to bring it as near to the centre of gravity of the gun asit is in 
the present gun carriage, the difficulty of traversing the gun would 
be almost insuperable ; and even, were the traversing of the car- 
tiage thus facilitated a new series of difficulties would arise, which 
could only be duly appreciated ky drawing one or two elevations 
ofthe gun and carriage from the measurements laid down in the 
pamphlet, and bearing in mind that the proposed carriage is of 
trought tron. 
Ow tne Winpacs. 


Before turning our attention to the carriage, I have a few re- 
marks to make on the windage of these proposed guns, as I do 
not quite agree with Captain Anstruther in his method of treating 
the subject. 


First then let us examine whether kis statement of the number 
of deflections of a ball along the bore of a gun is fully borne out 
by facts. 


At page 9* we find the following passage. ‘“ Now the shot in 
“ its passage along the cylinder is acted upon by a constant force 
“and supposing any deflection from the perfect line of axis of 
“ the cylinder, at the commencement of the shot’s travelling, it 
“would describe a zigzag somewhat similar to the approaches 
“ of a fortification, the number of these deflections will of course 
“depend upon the proportion between b.r. (the windage) and 
“ b.o. (the bore.) 


Now ; bearing in mind the usual angle given to a zigzag, I 
would ask, whether a ball moving ata velocity of about 1339 fect 
per second, in a true cylinder of only from ‘17 to -27 of an inch 
gteater diameter than itself, can or does proceed in sucha series 
of angles within a space of only 88 inches, or whether the angle 
ofdeflection of the ball, when leaving the gun, (to the right or 
lef, above or below) can be like that of any known zigzag ? 


Let us look to facts. A 24 pr. ball fired at a range of 300 yards 
or 900 feet will strike a target of 12 fect square almost every time. 
Now it follows; asthe guu is pointed at the bull's eye, that the 
amount of deflection generally cannot exceed 6 or 7 fect in 900— 
which would make the angle of deflection at which the shot issues 


© Vide page 142, 
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Srom the gun so extremely minute, is almost to prove, that the bal 
can only have touched the bore once, that is to say, the ball could 
not have made two deflections, at so minute an angle, and at 80 
great a velocity within a space of only 88 inches, and further, that 
with a proper windage the amount of deflection would be bardly 
appreciable. 


The windage for a battery gun depends on such plain and distinct 
rules that I should not have deemed it necessary to make a sepa- 
rate notice of it, had not ourauthor laid down two somewhat un- 
usual propositions, Ist, that the windage for a carrunade should be 
fixed upon, as the one best suited for a battery gun ; and 2nd, that 
it should be so fixed upon without any reference to hot shot or any 
other consideration (p. 10*) At page 9f we find the following para- 
graph. “ When the royal artillery select committee took the sub- 
“ject into consideration in 1817, they determined, for reasons never 
“ published, that the windage for field guns should be ‘1, and that 
“¢ for garrison guns ‘15, at least this was published as their decision 
“ &e.” and at page 10 we find as follows: “ An Indian artillery 
* committee would now say “ what is the minimum windage which 
“can be allowed.” They would find that the 18 pr. carronade in 
“ the Royal Artillery only allows ‘04 to the high gauge, and -09to 
“ the low, having a bore of 5-16, and this they would fix upon with- 
“ out any reference to expansion at white heat or any other con- 
“ sideration, perhaps 5-14 would be better &c.” 


Now I should think, that the “ reason” for giving a battery gua 
a larger windage than a field gun, though never published, is sim- 
ply this. 

Powder when fired fouls a gun, therefore a battery gun whose 
charge is $d of the weight of its shot has been allowed a greater 
windage than a field gun whose carriage is only 3th of the weight 
of its shot. 


The French, who are not a people to allow themselves to con- 
tinue helplessly in error, allow this principle, though they differ 
inthe degree of windage, for they give '133 to their battering guas, 
and ‘088 to their field guns, and according to Sir H. Douglas, “ The 
AmgRican windage copies the French rather than ours.” (p. 95-) 


* Vide page 142, + Vide page 141, 
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Will any Artillery committee (on the principle of foulncss alone 
agree with Captain Anstruther in bringing forward a carronade wine 
dage, as a proper criterion® for that of a heavy gun, when the com- 
mon charge for that piece of Ordnance is 1-12th of the weight of 
its shot, (the Aiyhest being 3th and the lowest 1-16th.) 

Again Sir H. Douglas says, (p. 76) ‘* Now no degree of foulness 
“ from quick firing, and no coat of rust that should be suffered to 
“ remain,'or can well remain on a shot is equal to ‘07 (about 1-15th 
“ of aninch, which a windage of ‘14 would allow” (for this is the 
windage he proposed) but it would appear that when his proposals 
came before the select committee, it only reduced the windage of 
iron guns to ‘15, and even that reduction has not been yet adopted. 


1 am not now contending for the proper windage for a battering 
gun, but I only wish to enter my protest against any wiudage being 
fixed on without taking into consideration every circumstance which 
ought to limit our decision on so important a point. Sir Howard 
Douglas in his excellent work on naval gunnery has specified 4 
circumstances which should be borue in mind when the amount of 
Windage is under consideration, vizt. heat, rust, foulness, and tin 
straps, and I am of opinion, that a Sth might be safcly added, vizt. 
the want of perfect sphericality in most round shot, which from 
being made of refuse or very inferior iron, hardly ever preserve 
their true figure in cooling. This consideration is allowed to be 
of importance by Sir Howard himself, who in his notice on shot 
gauges at page 76, says, “with ring gauges, shot not perfectly 
“spherical may pass in one direction or section, but not in all. 
“Shot gauges should therefore be cylindrical as in the French 
“ service ; for balls which roll freely through guage tubes cannot 
“ possibly jam in the cylinder of the piece, if it be perfect.” 

With these extracts before us, let us sce how the caae stands 
with the proposed gun.—Sir Howard Douglas proposed to reduce 
the windage of heavy guns to °14 of an inch, but the select com- 
mittee, after mature of deliberation and actual practice fixed it at 
‘IS of an inch, Captain Anstruther proposes to give his new 
teamed up 18 pr. a calibre of only 5-16 to project shot of 5-12 in. 

“Le. The windage proper for a carronade, would not be the proper windage for a 


siege gun, and if the present windage of a catronade is suficicnt for asiege gun; it i® 
too large for a carronade. 
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(high)'and 5-07 in. (low) which would give a windage of either “04 
or ‘09 and then says, that perhaps 5-14 would be better; thus 
leaving a windage of only ‘02 or ‘07 which appears an extraordi- 
nary windage for a set of guns whose foulness, and the rust of their 
shot, are represented as amounting to nearly ‘07, and this is pro- 
posed as the windage for a battering gun whose charge, at page 7,* 
is increased to 7 lbs. and which is fairly se¢ domn at page 
12,} as 5 lbs. both of which ratio of charges are contrary to the ge- 
nerally acknowledged rules for reduced windage, as we find that 
Sir H. Douglas proposed to reduce the charge 1-6th even witha 
windage of :14. 

Is it probable that any Indian Artillery committee would agree 
to such a reduction of windage as this? or that they would sanc- 
tion such a service charge as either of those just mentioned, toa 
gun which had lost nearly 1} éon of its dead weight and had its 
windage reduced to ‘02 or ‘07 ? 

On tHe Carntaces. 

We have now to consider the practical utility of wrought iron 
carriages. 

As our present wooden carriages are undeniably open to many 
objections, the grand question, whether any other material can be 
applied to their construction, is one of the highest importance— 
few Iimagine, would vote for wooden carriages (especially in In- 
dia) if there were any better material wherewith to construct them. 
—Captain Anstruther proposes wrought iron, and we have to con- 
sider, Ist, whether asa material, wrought iron és in every respect 
better than wood for the construction of carriages for battering 
gens,or if not, whether the disadvantages which can fairly be urged 
against it will, or will not counterbalance the advantages which may 
be practically expected from its adoption ? 

Wrovcur Iron as 4 MATERIAL. 

At first sight it would appear, that iron being stronger than wood, 
is a much fitter material wherewith to coustruct our gun carriages, 
but letus examine a little in what the strength of iron consists 
(for strength is only a relative term.) ~ 

The strength of wrought iron is occasioned by its density and 
enormous tenacity, but still iron is totally useless on some occa- 
sions ; because its ductility renders it liable to bend, though from 

* Vide page 139, + Vide page 144, 
Dightizes 9 Google 
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its tenacity it is almost impossible to break it. For example, a rod 
of iron, say 1 inch square, and 12 feet long, used asa tie-beam to 
atross, would, from its enormous tenacity bear up almost any pos- 
sible weight of roof &c. But take this very rod, out of the truss, 
and attempt to use it as a lever of the 2d order, i. e. (the weight 
between the power and the prop) by placing props under its two 
extremities, and it would not bear its own weight without bending. 

In fact while its tenacity is enormous, it has little or no elasti- 
city especially in large pieces ; wood on the other hand in large 
pieces is highly elastic and will regain its original form after any 
violent stress or strain has been applied to it, provided that the 
strain be not sufficient to break it. 

Now let us apply these observations to a gun carriage considered 
simply as a support to a gun. 

The cheek of a gun carriage is a lever of the 2d order, i. e. the 
weight of the breech of the gun is between the extremitics. A 
square rod of either wood or iron would not be suitable for this 
purpose, and I should give depth to either, but not for the same 
reason. I give depth to the iron chcek in order that the weight of 
the gun’s breech may not bend it, and I give depth to the wooden 
cheek in order that the weight may not break it, and the depth of 
each would be regulated by their just mentioned properties. 

Let us now examine how the case stands when we come to fire 
the gun. 

On firing a battering gun which is at all deficient in dead weight, 
the gun and carriage jumps entirely off the ground, and descend 
again most heavily, and a smart, sharp, and very heavy blow is 
given on the elevating screw transom, by the breech of the gun 
and these two enormous shocks (if the gun were engaged in brecch- 
ing) would be repeated between 20 and 3) times an hour from sun- 
rise to sun-set, and perhaps at night besides. Now if I employ wood 
in the construction, I know that I must so far increase tbe breadth, 
depth and length ofthe cheeks (and other parts proportionably, thata 
very heavy carriage is the inevitable result, it cannot be helped,* but 
still there is a dfmit to the weight, because when I have found the 

° In my opinion no attempt ought to be made to avoid having a heary carriage for a 


heavy guo, as it forms part of the dead weight which as being absolutely necessary ought 
not to be reduced. 
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dimensions which vill stand these continued shocks, without 
breaking, oy splitting, I can stop. 

Let us now turn to iron as a material. We have already shewn 
that as iron owes its strength almost entirely to its density and 
tenacity, itis singularly unfit in the form of a bar to support a 
weight placed between its extremities— because it will bend, but 
when instead of only having to bear up a weight, it is also exposed 
to reiterated, smart, sharp, and very heavy blows, which are con- 
stantly repeated on exactly the same spot, and that spot almost 
the weakest part of the cheek—we perccive at once that it is one 
ofthe worst materials which could be used—simply from its want 
of elasticity, the only thing to be done therefore is, to increase its 
depth and breadth, and to diminish its length as much as possible. 

Therefore the following questions may be safely put to all those 
who propose wrought iron carriages : 

Ist. Can a pair of wrought iron cheeks be constructed which 
will not graduaily bend, under the repeated heavy shocks, incident 
toa battering gun-carriage when in action and still be no heavier 
than the wooden carriage now in use which does stand them ?— 
and secondly, would it be possible to make auch wrought iron 
cheeks considerably lighter than the wooden ones now in use, 
without any chance of their bending, or detriment to the power of 
the gun? Lastly, in order to bring our questions to bear particu- 
larly, qn the subject before us. Is the limit of weight due to this 
consideration known, and does it fall within what is required for 
the construction of a carriage for an 18 pr. only weighing 14 cwt. 
2 qrs. 14 lbs. instead of 22 cwt. Oqrs. 18 lbs. as proposed by 
Captain Anstruther ? 

As the case stands at present, much doubt may be expressed as 
to whether this last question can be answered satisfactorily (tho” 
I sincerely hope it may) and in my opinion if it canhot—the known 
tendency of wrought iron to bend, forms a fatal-objection to its 
being used as a material for light gun-carriages. 

But if want of necessary dead weight, and liability to bend, 
were not obstacles of sufficient weight to induce a committee to 
reject the adoption of such a carriage, Captain Anstruther presents 
us with a gun of 5} feet in length (p. 12.*) which has its trunnions 
only a few inches from its muzzle—whereby it is entirely deprived 

© Vide page 144. 
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of that balance, which in other guns, materially lightens the blow 
on the elevating screw transom, and renders them easy to clevate, 
limber up, and traverse. 


As I have never seen a wrought iron carriage, I should be in- 
clined to propose my objections with the greatest deference to 
Captain Anstruther’s opinions; had he given us more practical 
information regarding the one he has constructed. (Thus a plan 
and elevation of the carriage, its cost, a few quotatious from prac- 
tice, tables of range and elevations, state of the carriage after 
heavy firing, ite actual recoil, appearance of a carriage after being 
struck by shot, or detail of damages accrued would form but a 
small part of the information eagerly sought for by all those who 
are interested in an improvement of such apparent magnitude). 


But as he proposesa simple theoretical question, it is at the 
option of every one to investigate its probable utility if it were 
reduced to practice. 


His question is, “ how shall we construct of wrought iron the 
lightest carriages of sufficient strength for the use of cannon ?” 
He says, the solution is “‘ easy,” we shall see. 


Let us look to our data. 


Given—A 12 pr. iron gun reamed up to an 18 pr. bore, but 
with a windage of only, -04 or, 09 (or perhaps of only, ‘02 or, °07) 
and cut down so that the trunnions are within a few inches of the 
tmuzzle—with a charge equal (cither way) to more than 6 lbs. of 
powder—length, 5 feet 24 and weight only 244 cwt. 


Required—To place the same on a wrought iron carriage weigh- 
ing only 143 cwt. (instead of 22 cwt.) so as to make it equal “ any 
18 pr. in the service” i.e. it will throw its shot as far, with as 
great momentum, and at as low angles of elevation—will recoil 
aslittle—and can be pointed, traversed, and limbered up with 
equal facility. 

Without plans and elevations it is evidently useless to proceed to 
details. Any Artillery officer who will take the trouble to measure 
a 12 pr. gun, and construct a carriage for it by the dimensions 
laid down in the pamphlet, will be enabled to draw 3 elevations* 


*3 Are required as there are 3 positions in which the azletree may be placed, 1 
Under the trunnions, 1 uoder the centre of gravity, and 1 between these two points. 
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with sufficient correctness, greatly to assist his judgment on the 
merits of the proposed carriage, and 1 would only request him, 
when so employed, to bear in mind the following circumstances, 
and then ask himself whether the solution of this question is so 


easy as it is represented. 


The lightest English 18 pr. 
and carriage weighs only 15 
ewt. less than the heaviest 18 pr. 
and carriage. 

The proportion of dead weight 
in the heavy English 18 pr. is 
7186 Ibs. to 18 or 399 to 1. 

When Sir H. Douglas propos- 
ed toreduce the windage of 18 
pr. from “25 to +14 he also propos- 
ed reducing the service charge 
1-6th, 

The centre of gravity in Eng- 
lish iron guns is near the trun- 
nions. 

The Woolwich select commit- 
tee of 1839 state ‘It has al- 
“ready been ascertained, that 
“* wrought iron carriages are to- 
“ tally destroyed at once by shot 
“ striking them” i, e. if one part 
is struck by a shot the shock is 
so great, as to ensure the des- 
truction of the rest of the car- 
riage. 

The present light 18 prs. are 
confessedly inferior to the heavy 
ones, 

The proposed gun and carri- 
age is 24 cwt. 3 qrs. 18 lbs. or a 
ton and a quarter lighter 


The proportion of dead weight 
in the proposed gun and car- 
riage is only 4396 to 18, or 244 
to 1, what would be its recoil? 

Captain A. reduces the wind- 
age from ‘25 to ‘02 or -09, and 
tells us, that we must increase 
the charge, in order that the 
short gun may send its shot as 
far as the long one. 

The proposed gun has its 
trunnions within a few inches 
of the muzzle, thus bringing a 
weight of uearly 23 ewt. on the 
elevating screw, and its transom. 

Captain A. informs us at page 
25,* that “if a drail be broken of 
his iron carriage, a key is knock- 
ed off at each end, a nut is 
unscrewed, a 2} cwt. beam of 
iron is brought up from the rear 
and substituted in lieu of the 
broken one, and the fire recom- 
mences ! 

Would the proposed gun and 
carriage, be equal to any 18 pr. 
in the service ? vide p. 9. 


With these observations I shall bid my reader farewell. 


These remarks have been thrown together under the impression 
that on all subjects connected with so expensive a branch as the 
Artillery undoubtedly is, both sides of the question should be mi- 
nutely examined ; and no proposal should be adopted, until every 
fair, and legitimate objection has been pointed out and overruled. 

Jamzs Asn, 
Bombay Artillery. 


* Vide page 157. 
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TABLE A. 
Table of the dead weight of the undermentioned Iron @rdnance shewing 
the ratio between the weight of each Gun and its shot in Ibs. 


Nature of Ordnance. Heavy. Light. | 
42 Pounder 9 feet... «. « Lkind..J178 to 1 
32 ditto from 9} feet to 8 feet..2kinds./194 to I/174 to 1 
% ditto from 9] feet to6 feet ..7 kinds./233 to I{I44 to 1 
18 ditto from 9” feet to 6 feet ..3 kinds../261 to 1/163 to 1 
12 ditto from9 feet to 74 feet .. 3 kinds..|317 to 1/270 to 1 
9 ditto from9 feet to7 feet ..5 kinds..|385 to 1/311 to 1 
6 ditto from 84 feet to6 feet ..6 kinds.|452 to 1/300 to 1 
TABLE B. 
Shewing difference in weight between Reamed up and Old pattern 
Guns. 


Oxp Parrenn. 


Weight. | Length. | Weight. |Loss 


qrs. | feet {inch.| cwt | ars. | ewt.] 
' ' ' 

| jet — hee 4 —— 
3 | | 
New 32 prs. or 93] 48 0 9 6] 55} 2 74\ 
|Reamed up24-] 8/46] 2] 8| O] 49] 3] 34 


Prs, 


| New 24 Prs. or 
| Reamed up 18 
| Prs. 


New 18 Prs. or (| so Ue a Me a) o} 98 
Reamed up 12 ~)| 3; 8, 0, 2 53 cane I 
Prs. ( 1] 6] 0 0} 0} foot 


Then by taking the weight of the Heavicst ‘gun of each calibre, we can 
compare the loss in ewt. between the old medium and light and the pro- 
posed reamed up gun. 


Medium and Light. 
Old pattern, loss. 53... Cwt. 
Reamed 24 Pr. loss. 73 & 9 Cwt. 


Old patiern, loss 2464 104 17419 Cwt. 
nw 24Pr 4 50 cwt Reghed 18'Pr. loss. 94 14, 24 Cw. 


Old pattern loss. 44 and 15 Cwtt 
pin TBP» 42 cw Peamed 12 Priloss 95 103 & 133 Cwr. 


Thus a Heavy 32 Pr. weight 55} cwt. 
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LOSS IN NAVAL ACTIONS. 


The naval actions of the English have been always remarkable 
for the comparatively small loss of life with which they have been 
gained ; and in the estimation of the country, this has always form- 
eda principal feature of the public triumph. 

In Lord Howe's action of the Ist of June 1793, they were 
twenty-six sail of the line engaged, with 17,000 men. The total 
of the killed and wounded amounted to 1078. 

In Lord Bridport's action of the 23d of June 1795, there were 
fourteen sail of the line, with 10,000 men. The killed and wound- 
ed were 144. 

In Lord St. Vincent's action there were fifteen sail of the line, 
with 10,000 men. The killed and wounded were 300. 

In Lord Duncan's action, October, 1797, there were sixteen 
sail ; (including two 50’s,) with 8,000 men. ,The killed and 
wounded were 751. 

In Lord Nelson's battle of the Nile, Ist August 1798, there 


were fourteen sail, with 8000 men. The killed and wounded were 
895. : 
In Lord Nelson's attack on Copenhagen, 2d of April 189], 


there were cleven sail of the line and five frigates, with 7000 men. 
The killed and wounded were 875. 

In Lord Nelson’s battle of Trafalgar, 21st of October 1895, there 
were twenty-seven sail, with 17,000 men. The killed and wound-d 
were 1524. 

In Lord Exmouth’s attack on Algiers there were five sail of the 
line and five frigates, with 5000 men. The killed and wounded 
were 818. 

The difference of losses in those engagements is to be account- 
ed for in general by the circumstances of the conflicts. But the 
attack on the Algerine batteries inflicted the severcst loss of the 
whole, in proportion to the number engaged—it was a little less 
than a fifth. ‘The action at Acre cost least of all; and the value 
of this distinction is overbalanced by the fact, that it evidently 
arose, not from accident, but from increased skill. The preci- 
sion to which the British gun practice has been brought within 
the last few ycars, was here tried for the first time in reality, 
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and its effects were to drive the enemy from their defences almost 
in the very commencement of the battle. The daring with which 
the ships were brought up within scarcely more than pistol shot 
of the walls, had been often equalled by the British; but the 
coolness, steadiness, and precision with which those enormous 
guns were worked, is described asa new feature in naval war. 
The fire from the Admiral's ship is said to have amounted to 
eighty broadsides, poured in at the rate of one every two minutes, 
and the fire of the Commodore's ship, the Powerful, was scarcely 
less than volcanic, 


REGULATIONS to nz OBSERVED RELATIVE ro raz RECEIPT 
asp EXAMINATION ov STORES at tHe SEVERAL PRESI- 
DENCIES 1s INDIA ; UNDER raz AUTHORITY or ras 

COURT or DIRECTORS. 


\. The Stores are to be examined immediately on their being 
landed, in the presence of a Committce of Officers on behalf of 
the Company ; and asthe Ship-owners are only liable for the 
damages or short delivery of goods when the packages are delivers 
tdina defective state, the persons on the survey should be di- 
rected to pay every attention to the condition of the several 
packages, and to Report particularly the state in which they were 
received, and the causes which, in their opinion, appear to have ‘ 
led to the injury or deficiency. 


2 Those packages which shall have been marked on their 
fint receipt from the ship as in a defective state, should be imme- 
dintely opened (due notice having been first given to the Captain 
to attend, or to depute some person to do so on his behalf) ; and 
the columng of the printed form of report accompanying these 
Regulations filled up, and signed by the persons attending the 
nuvey, with elucidatory remarks, wherever damage or short de- 
livery may appear. 

3. Every possible exertion should be used that all the other 
Pickages, though apparently in good condition, should be opened 
inthe presence of the gentlemen on the survey, previous to the 
departure of the ship; and the whole of the stores should be 
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examined, and the damages and deficiencies reported to Govern- 
ment, in order that the amount of any such damage, &c. for which 
the Ship is liable, may be deducted from the freight due, in con- 
formity to the undermentioned clause in the conditions annexed 
to the tender for freight. 

“ 12th. That the freight, with primage and average accustom. 
“ ed, be payable as follows, viz. one-third in England fourteen j 
«« days after final departure, and the remaining two-thirds in | 
“ India on delivery of the goods, according to the tenour of the 
“* Bill of Lading at the rate of exchange mentioned in the Com- 
“ pany’s Advertisement. In both instances the freight is to be 
“* subject to deduction of the charges or penalties which may 
“© arise by a breach of agreement; and that portion payable in 
“ India to the deduction of such amount as may be fixed by the 
“ proper authorities in India, for any damage or deficiency of 
* the goods to which the Owners may be liable according to the 
“ conditions of the Bill of Lading.” 


4. Each package should be inspected before opening; and if 
broken, or the nails appear to have been drawn, the same should be 
noticed in the Report, provided there appears short delivery or 
damage. 

5. Where short delivery or surplus articles appear in any 

” package, they shall be twice counted, and euch surplus and short 
delivery should be noted. 

6. As it would occasion great delay to count flints which can- 
not be injured by salt water, they may be taken by weight, with- 
. out opening the packages. 

7. Grape shot, and all articles now taken by weight will 
continue to be so. r 

8. Allarticles not inclosed in packages are supposed to be 
counted or weighed by the Captain of the vessel on shipment, 
and consequently any loss is chargeable to the Owners, This is 
particularly to be attended to in bars of iron, which may be 
changed or mixed on ship-board. 


9° If any package or loose article, not described in the In- 
voice, is received, particulars thereof should be given and marked 
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wmuplus. If belonging to another Presidency, intimation should 
immediately be sent to such Presidency. 

18. Should any articles of store appear to the Committee of 
Survey to have origival defects, which with every vigilance on 
the part of our Inspectors may occasionally happen, they are to 
be returned to Europe, that the subject may be investigated, unless 
they are of so bulky a nature as to make freight an object, in 
which case a portion only, taken promiscuously from the whole, 
is to be forwarded. 

ll. To avoid unnecessary trouble, it is not considered requi- 
tile for the Committee of Survey to notice in their remarks, any 
damage of so slight a nature as not to admit of a charge being 
made for the amount. 


REPORT or CAPTAIN COGHLAN, BOMBAY ARTILLERY, on 
raz ARTILLERY EQUIPMENTS anv ESTABLISHMENTS DU- 
RING raz WAR m AFFGHANISTAN, 10 tan SECRETARY 
10 raz MILITARY BOARD, vatsp lita APRIL 1840. 


Jam honored by the receipt of your letter of the 13th instant 
No. 1040, with accompaniments on the subject of the experience 
gained during the late campaign into Afghanistan in regard to 
our Artillery equipments and establishments. 


It would afford me a high gratification were I able to submit to 
+ the Board, satisfactory and conclusive evidence on such important 
points; but I regret to say lam provided with few written memo- 
randa bearing upon them, the duties of my office with the army 
left me little leisure for writing, and I am therefore unable to give 
more than general answers to most of the questions, however, the 
circumstances of the whole service are so recent and so fresh on 
my memory, that I apprehend no difficulty in recalling the general 
results of my observations, though in the absence of written notes 
of my own, it would be satisfactory to me, and to the Board, to give 
areference in particular cases, to parties who from their situationg, 
opportunities, or habits, may be qualified to correct any errora into 
which | may fall. 


——<—— 
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I shall divide the report into the following heads. Field Carriages 
—Pintail eyes—Wheels—Poles & Shafts—single and double driv- 
ing—Store & Forge Carriage— Spare Carriages—Carriage for Troop 
Stores—Mode of conveying spare Gun Ammunition,—Arms for 
Foot Artillery—Horses for Artillery generally—Horses for Foot 


Artillery—Bullocks—Camels for Artillery draft—best draft for 
Field Guns. 


Field Carriages.—Those in use with the Bombay Brigade 

were all of the “ contracted trail” pattern introduced by the late 

‘. Major Miller 1825-26, and similar to the Madras Carriage 

constructed about the same time by Lieut. Colonel Cullen; the 
wheels were of the Madras pattern, with cast iron naves. 


As the new carriage constructed under the direction of the 
Select Board of Artillery Officers from the three Presidencies, has 
been introduced, it will not be necessary to describe at length the 
faults of the carriage, which has now become obsolete, it will be 
sufficient to say of it, that no confidence could be placed in it ; the 
howitzer carriages in particular, altho’ new when the Army of 
the Indus was formed, were absolutely worthless ; the 24 par. 
howitzer carriages had been subjected to, and stood the usual proof 
on being turned off the Manufactory at Bombay, and after per 
forming the march to Ghuznee, went thro’ the action of the 2lst 
July, using service charges at 6 or 700 yards without exhibitiog 

any flaw, yet these same carriages were used at point blank ranges 
on the 23d July, all gave way more or less, two of them were 
so completely broken that the howitzers were dismounted. 

A6 pdr. carriage also broke down in like manner, these failures 
were the more remarkable from the fact, that no such accidents 
occurred to the carriages of the Bengal Artillery, who were engag- 
ed with us, and used the old block trail pattern. 


On the return of the Bombay Troops, two 12 pdr. howitzers 
were sent with a Detachment to Khelat, 24 pdr. howitzers would 
have been preferred, but their carriages could not be relied on, 
accordingly the two best 12 pdr. howitzer carriages in the Bri- 
gade were selected, two of which -had stood on the two days om 
which we were engaged at Ghuzaee, these performed the work re- 
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quired of them inaction at Khelat, but were both sprung by it 
and rendered unserviceable, though they had not altogether an 
hour's firing. 


Here again the superiority of the Bengal carriage was shewn, 
for four6 pdrs. in the service of the Shah received no injury 
whatever, the fractures in each of our carriages occurred at the 
same point, viz. down the cheek, commepcing just behind the 
elevating screw transom. 


As the field carriage constructed for general use at the three 
Presidencies, is of the same principle as those which have been 
found so faulty, it may not be out of place to record an expedient 
adopted Ly Lieut. John Jacob, for the repair of a 24 pdr. howit- 
ser carriage, which had in its first round split both cheeks within 
one anda half inches of their entire depth ; each broken cheek 
was strengthened by an iron plate: below, from the front part 
over the axletree and continued to within a foot or two of the trail 
end ; a similar plate was laid onthe upper part of the cheek, and 
the two bolted together at intervals of a foot and a half ; this repair 
was made in the roughest manner, and I believe principally by- 
Lieutenant Jacoh’s own hands, for the accident occurred on ser- 
vice at a place where little aid could be got, and the case was one 
of emergency ; however the broken carriage thus repaired, stood 
the following extraordinary trial, charge 2} ths, elevation 19° 
range 3000 yards (the howitzer used being of the light kind, Ge- 
neral Miller’s 8 cwt. 3 qrs.) and it subsequently stood other trials 
without giving way in the slightest degree, the cheeks thus 
strengthened are not unlike those made a century ago by Muller, 
and very similar to some which we find in the service of Native 
powers in India. 


But it appears to me that Teak wood carriages whatever may 
be their construction, cannot be relied on ; nor would any previous 
proof satisfy my mind as to their stability, forI have known them 
stand aheavy proof without failing, and then break down in the 
first few rounds of a subsequent, though less severe trial,—for ex- 
ample, a 24 pdr. howitzer carriage was proved on the beach in 
Bombay (with a light howitzer 82 cwt.) service charge, and 24 
pdr. shot, 50 rounds at 3 elevations P. B.—74° and 15°, the trail 
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being sunk in the sand to stop the recoil, under this severe 
trial, the carriage exhibited no flaw, it was sent to Calcutta, and 
there broke down in the Ist experiment, the particulars of which I 
do not row remember, but it was not so severe a trial as that which I 
have described, and which 1 witnessed ; other two instances I have 
given in the failure of the 24 pdr. howitzer carriages on the 2d day 
at Ghuznee, and of the 12 pdr. howitzer carriages at Kbelat. 


The distrust which I have of Teak wood for gun carriages, will 
plead my excuse for here introducing an accompaniment marked 
F, sketch* and description of a proposed 24 pdr. howitzer carriage 
by Lieutenant Ash of the Artillery, an Officer who has given 
much attention to this subject. 


Ammunition Waggon.—Our Ammunition waggons have two 
great defects, they are very top heavy, and the perch constantly snaps 
asunder, from jerks and wrenches on bad roads; or breaks away 
from its fastenings to the axletree, this last accident we found it ne« 
cessary to guard against by additional bolts, passing through the 
perch and centre beam of the platform, but though this expedient 
which was the best our circumstances allowed, succeeded tolerably 
well, the real remedy wouid be to employ a tougher wood than Teak 
for perches, and if instead of bolting the end to clamps on the 
axletree bed, an iron tennon was made to rest on the upper sur. 
face of the iron axle, our present perch (in construction) would 
be preferable to the Bengal pattern, which is to be introduced with 
our new carriages, and for this reason, the Bengal perch passing 
over the axletree bed, along the entire length of the platform, 
cannot be removed and replaced without unshifting the boxes and 
taking the frame to pieces, while ours can be easily shifted on the 
march. 


It is true the Bengal Artillery did not make any objection to 
their perches, but then they never broke them as we did ours, for 
theirs were of superior wood, and larger scantling, and their 
waggons being much broader between the wheels than ours, they 
were seldom upset, and their perches were much less wrenched, 
but it is always proper to employ the best construction, whatever 
the material may be, instead of remedying one defect by another, 


® Sketch not given. 
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which we should be doing were we to increase the span of our 
wheels and thus gain stability at the expence of increased draft 
and difficulty of driving. 


The Bengal carriages owing to their width could not have gone 
along the narrow parts of the Linker pass, without detaining the 
Amy perhaps several days to widen the path, which was in many 
places a scarped rock, nor could they cross bridges, or go through 
streets with the same facility as ours. 


The difference in draft too with wider span of wheels, was 50 
considerable in the case of one of the 24 pdr. howitzer ammu- 
nition waggons, which wasa few inches wider than the rest, that 
the Officers of the battery could not fail remarking it daily, forty- 
four (44) inches from shoulder to shoulder has been fixed by the 
Committee of Artillery Officers assembled at Calcutta, a width 
quite sufficient, any tendency to top heavineas may be removed 
by avery simple contrivance, which has been suggested to me by 
Lieut. Gainsford, viz. by constructing the waggon body 80 as toad- 
mit of the boxes being let down about 6 inches in the frame of the 
platform, which would bring the shot so far down as to materially 
lower the centre of gravity, and yet be high enough to preserve 
the shells from injury in crossing water, for when deep enough to 
wet them, it would be too deep for the team to draw the waggon 
with the boxes on. 


Pintail Eye.—The question as to whether the pintail eye of gun 
carriage trails, and waggon perches should be “ fixed” or “ swi- 
velled” has I am aware been much discussed, I am of an opinion, 
that the eye should be on a swivel, the fixed one being extremely 
dangerous to the wheel driver and his horses in case of an upset, 
to say nothing of the delay and trouble in righting the limber, if 
the gun should (as is probable) overturn it also, whereas the gun 
or a waggon body if upset alone is righted in a few minutes, and 
the overthrow exposes no one to danger. 


Wheele—The Madras pattern wheels stood as well as could be 
expected when it is considered that they are entirely of Teak, a 
wood which shrinks so much that the wheels constantly require 
tightening, and occasionally retiring. Bendy and Bawbel might 
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I think be used with gr eat advantage in our gun wheels, retaining 
the present construction. 


The Bengal Artillery wheel of the old pattern with wooden 
Nave, appeared to require fewer repairs than ours, but that might 
probably be attributable to the superior wood of which it was 
made. 


Poles and Shafts.—The relative merits of poles and shafts for 
Artillery draft, were very keenly discussed between the Bombay 
and Bengal Artillery Officers with the Army, the latter were with- 
out exception all in favor of the pole system, which had obtained 
at their Presidency since Horse Artillery was raised there ; the 
question was however brought to issue by the Bengal and Bom- 
bay Artillery marching together from Kandahar to Ghuznee, and 
thence to Cabul, during this march the superiority of the shafts 
was repeatedly shewn, the most experienced Officers of the Ben- 
gal Artillery Brigade, who had been amongst the strongest ad- 
vocates for the pole, became converts to the advantages of the 
shafts.—Before leaving Cabul, and separating from the Bengal 
Artillery, the three senior Officers, Major Pew, Captain Abbott, and 
Captain Grant of that arm were requested to state in writing, the 
result of their observations and experience on this point, of their 
replies to my address, I have only a copy of one (Captain Grant’s) 
the others are in the possession of the Commandant of Artillery ; 
they would form an interesting accompaniment to whatever inform. 
ation the Military Board may wish to supply on this subject; in 
furtherance of this object, I annex copies of letters marked A. B. 
C.D. E. 


Single and double Driving.—The Board is aware that the Ben- 
gal Horse Artillery system of driving, differs from that practised 
by the Royal, by the Madras, and by the Bombay Horse Artillery, 
viz. carrying a driver on each of the off horses, as well as on the 
near ones ,this particularly has been discussed amply in the Spe- 
cial Board assembled in Calcutta, it will therefore be sufficient 
for me to say, that the experiences of the late Campaign has con- 
firmed the Bombay Officers in their opinion, of the superiority of 
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the single system, and if my memory be correct, I think one or 
two of the Officers named in the preceding paragraph, expressed 
in the letters referred to, their opinion that our system of driving 
a pair of horses, English fashion by one man, was superior to 
theirs, of mounting a driver on every horse. 


Store and Forge Carriage.—The carriage which under the desig- 
nation of ‘‘ store and forge,” forms part of the establishment of our 
Troops of Horse Artillery, is very inapplicable to Indian Service, the 
forge is an encumbrance, and though a neat thing to look at in an 
arsenal or in a gun school, it is useless in the field ; the native 
smiths will not use it, and there would be no profit in insisting on 
their doing so, they prefer establishing a forge on the ground, and 
squatting to their work after the fashion, which is I believe com- 
mon to Natives all over India. 


It would be well if this carriage were withdrawn from batteries, 
and replaced by a common “ store cart with limber” of which each 
battery should have two, one of them at least being horsed, for if 
drawn by bullocks with the park, it will sometimes happen from 
its slow rate of travelling, that the greater part of the day will be 
lost before the materials arrive to enable the artificers to repair the 
damages of the preceding march 


By a recent Government Order, four horses are allotted for the 
draft of the store and forge carriage at present in use, this carriage 
cannot be drawn en service by fewer horses than the other carriages 
ofa Troop, aod the attempt to move it with the reduced proportion 
would be found poor economy ; the horses would be soon knocked 
up, for it must be remembered, that a store and forge cart in the 
Field is encumbered to a degree which would not be thought slight- 
ly, were the carriage exhibited packed (according to regulations) in 
the arsenal yard. 


Where towns and villages afford no supplies of material, wood, 
iron, charcoal, leather &c. must be carried on, and the Captain 
Commanding is glad to pick up when he can find it, and carry on 
with him, a piece of timber suited to replace the next perch, 
shaft, or splinter bar, which he may happen to break, 
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Spare Carriage.—Instead of carrying so much of the spare 
component parts of Field carriages, it would be better to carry a 
larger proportion of spare carriages without Ordnance, the wear 
of an empty carriage in marching is very trifling; the most ad- 
vantageous way of carrying a gun carriage is certainly upon its 
own wheels, and there can hardly be a difference of opinion, as 
to which is the most efficient. 


Carriage for Troop Stores.—The allowance (three camels) for 
carriage of Troop stores in the Field is insufficient on service be- 
yond the frontier, our regulations make no difference between 
Troops of Cavalry of about 70 horses, and those of Horse Artil- 
lery, which on foreign service have 230, besides the ordnance 
and carriages. 

The Bengal method of carrying spare Field Gun ammunition is 
very superior to ours, where draft cattle can be had; itis this, each 
gun has three waggons complete with ammunition, one of them 
with the Troop, the other two in the Park; the convenience of 
this plan is very great, first to the battery, for the waggons being 
all exactly alike, can be exchanged at a moments notice when 
required, an empty waggon being drivenup to the park, and the full 
one taken away ;—and secondly, to the Commissary’s establishment, 
which is saved the heavy labour of packing night after night, and 
unloading and counting day after day, the ammunition when once 
placed in the waggons, is secure, and gives no further trouble ;— 
Any arrangement which proposes to lighten the labour of a Park 
establishment in the field deserves consideration ; in the best or- 
dered Park much confusion will necessarily prevail, for packing 
and loading is generally performed during the night, and when 
camels are used as Park cattle, as was the case exclusively in 
the Army of the Indus, disorder is inevitable, the roaring of the 
camels, and the stupidity, unwillingness or perverseness of the 
drivers, create a scene of confusion, which should be seen to be 


“understood.—The objection which may be offered to the Bengal 


method on the ground of its increasing the number of draft 
carriages, is more than met, I am of opinion in such circum 
stances as I have supposed, by tho advantages which 1 have 
stated ; it should not be forgotten that it gets rid of a long string 
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of Park cattle, saves the establishment vast labour, and preserves 
the stores, which we know from experience are frequently lost 
during night marches with camels, on the latter point I would beg 
to refer the Board to the Commissary’s list of stores thus lost 
during the late service. 


Swords for Foot Artillery.—The Foot Artillery Soldiere sent 
on the late service were equipped with swords of the old pattern 
known as “* Swords Havildars” “ Gun Lascars,” and a white waist 
belt and frog—the Bengal Foot Artillery also wore swords, but on 
a shoulder belt, the fuzils were returned into store before leaving 
Jodia. 


The sword was highly approved asa neat serviceable weapon, 
quite suited to Artillerymen with the guns, but the want of a 
small proportion of fire arms with each company was seriously felt, 
baggage guards on the march, and guards over the animals while 
grazing, could not mount with security unless well armed. It 
therefore became necessary to borrow a few muskets from the 
Infantry. 


Fire Arms per Troop and Company.—Troops of Horse Artillery 
are equally in want of fire arms when on service, for the pistol is 
too insignificant a weapon to be relied on, 6 or 10 carbines per 
Troop, and the same number of fuzils per company would be a 
proper proportion. 


Horses.—The experience of the late campaign has quite satis- 
fied the Officers of our own Presidency, and I believe those of 
Bengal also, as to the relative value of the several descriptions of 
horses employed in the Artillery ; the Gulph horse is best for 
general purposes, being excellent either in draft or saddle, tem- 
perate, generous, and bardy; the Cape horses were very unfa- 
vourably thought of before we proceeded to Affghanistan, but 
they have completely established their own character, they are 
equal to the Gulph horses in draft, but not so good in saddle; 
they proved themselves very hardy, and kept their condition 
Temarkably well, perhaps better than any others. 
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Of several descriptions of country horses which the Provinces 
produce, few if any are found fit for Artillery draft, now that the 
Catawar breed is extinct.—The horses of Herat, Kandahar, Cabul, 
and other parts of Affghanistan are large and quiet, and when in 
good condition fine looking animals ; but stript of their fat, they 
become poor creatures, and have no more the appearance than 
they have the stamina and disposition of the Gulph, or of the 
Cape horses. 


But no description of horse has so disgraced our:ranks as that 
which the Indian Government has expended so much money to 
produce, the horses from the Government Studs have been prov- 
ed beyond all comparison the most worthless garrans with which 
the public service was ever encumbered. 

In quarters where they have little work, plenty of forage, and 
ten pounds of gram daily they do well enough, they keep their 
eondition, and being large horses they look well, and are popular- 
ly considered “an excellent gun horse,” of course in marching 
from station to station in India, they sustain this reputation, and 
it would be strange if they did not, for they have a Commissariat 
in attendance to supply grain, forage is always procurable, and the 
rate of marching averages 10 miles a day over an easy country ; 
let them however be brought suddenly or even gradually to hard 
work, toa precarious and scanty supply of forage, and to a reduc- 
ed ration of grain, sometimes to none at all, it is under such 
circumstances that we discover their utter worthlessness ; reduce 
their accustomed ration, and add a little extra work, and they at 
once lose their condition, and with it their willingness, they shew 
what is commonly expressed by the term “ want of pluck,” and 
they will not “ face” a difficulty. 

Thus the work which these animals are both unwilling 
and unable to perform, falls on the more capable and gene- 
rous horses of the troop, who have already performed their 
share or more, under the same disadvantages, and the “ Stud 
bred” are led or applied solely to “ detachment work” in the 
hope of their picking up condition, this hope however is vain, 
nothing, as experience has shewn can bring them round, but rest 
and abundance of food. 
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The foregoing picture is not imaginary, it is taken from the 
actual state of the Artillery Brigade with which I served during 
the campaign to Cabul and back again; at one time I collected a 
great deal of information on this subject exhibited in tabular form, 
I have no copy of these papers by me, but a report framed from 
them has been made to the Commandant of Artillery, to whom 
Iwould respectfully refer the Board for information, which will 
1 think bear out the opinion I have expressed. 


Florses Foot Artillery—On the formation of the Army of the 
Indus in November 1838, the Bombay Government sanctioned the 
purchase of 100 horses for draft of the Foot Artillery Field guns 
ata price of Rupees 350 each, and a Committee of which I was a 
member, purchased them, we found no difficulty in proeuring at 
that price the description of animals that exactly suited our wants as 
Artillery, but were much perplexed by a condition which clogged 
our operations viz., that the horses purchased for Foot Artillery 
should be of a description fit for transfer to the Light Cavalry at 
the expiration of the service, this of course was an impossibility, for 
any horse fit for the Cavalry ranks would at that moment have 
fetched 450 Rupees, however the difficulty being explained and 
removed, 190 horses were purchased, amongst them were a few 
Arabs, but they were mostly well bred Persian horses undersized, 
that is to say 14 hands to 14-1, 14 to 14-2, principally about 14-1, 
but of a compact make and active, many of them would have pass- 
ed for Arabs, and have proved in good hands excellent hacks or 
good hunters, of these 100-72 were allotted to a battery of 24 pdr. 
howitzers, and went through the whole campaign performing their 
work in the most extraordinary manner, considering the disadvanta- 
ges under which they started, and were continued throughout the 
service. 


In the first place, horsekeepers could not be got to go with them 
from Bombay, some coolies were at length procured, and the 
horses arrived in Scinde, under charge of men who (most of them) 
had never laid hands on a horse before ; yet according to Govern- 
ment orders, and the exigencies of the case, they were to be the 
gun drivers; accordingly these half naked creatures were clothed 
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and drilled as far as circumstances would permit, the horses took 
kindly to their work, and in a few weeks, from being landed in 
India, they were actually marching through a foreign and difficul- 
ty country in draft. 


Asno camp followers could be procured in Scinde or Affghae 
nistan, this battery throughout the campaign laboured under the 
disadvantage of an incomplete establishment of horsekeepers (who 
were also drivers) and as it never had a grass-cutter the horses 
were much worse foraged, than those of the other mounted Corps, 
the utmost exertions of the Officers were frequently insufficient to 
do more than procure a scanty feed, yet these little horses per- 
formed their work, drawing a 24 pdr. howitzer ina style which 
excited the admiration of the whole Army, the loss through- 
out the service (by death) was only one horse, and that one on & 
post mortem examination proved to have organic disease apparent- 
ly of long standing. 

Thro’ Scinde we only put 6 of themin each carriage, as in the 
Horse Artillery, being 500 lbs. per horse in the guns, and 562 lbs. 
each in the waggons, but experience proved that it was -better to 
drive 8 in each, and have fewer spare, accordingly from the Bolan 
pass this was done, the excellent performance of these horses 
may no doubt be mainly attributed to their youth and blood, but [ 
think that much of it may be placed to the light weight of the dri- 
vers, lads with their few accoutrements averaging 8 stone, or 
perhaps hardly so much, 


Bullocks.—The Bombay column had no heavy Ordnance with 
it after leaving the Indus, it was accompanied by a light Park, and 
the platform carts, spare waggons &c. were drawn by bullocks fur- 
nished bya contractor, who has long beenin the Government 
employ, one-half were of the Mysore breed, the other from Guze- 
rat; the former are certainly the best, and they endured well the 
privations of scanty forage and sometimes scarcity of water, the 
great secret in the management of bullocks seems to be in not 
hurrying them, give them time, rest them occasionally when tired, 
and they will be fully equal to any Ordnance work which can be 
required of them, 1 mean those of the Mysore breed, which I 
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consider to be the best draft animal for the Siege Train and Park, 
when it can be so arranged, they should perform their work 
during the night, but they must be allowed to creep along at their 
own pace, or they give in altogether, they are consequently unfit 
forthe draft of Field Artillery. 


Camels.—The Bengal Artillery had a battery of 9 pounders 
field pieces drawn by camels, this proved a complete failure 
when applied to general service. The Captain who com- 
manded the battery (A. Abbott) was glad to exchange his camels 
for the small couutry horses of Cabool. 


Camels are good Artillery draft animals in a dry level country, 
and they would no doubt work well in some parts of our Provinces, 
but they are not suited toa hilly country, and from what I have 
seen of their performance, I should say they would not answer for 
the Deccan, a steep ascent or descent stops them, and the gun 
mast be taken by hand, a wet soil in particular is most unfavora- 
ble to them, they are doubtless fasterthan bullocks excepting in 
very difficult ground, but not to be compared with horses. Cap- 
tain A. Abbott’s report on the late camel battery is with Brigadier 


Stevenson. 


Best draft, Field Guns.—Field Artillery to be efficient should be 
horsed: with bullocks it is from its slow pace an encumbrance, 
and an impediment to the Army, and would probably be found 
wanting at the moment when most required; on the contrary, a Field 
Battery horsed after the manner ofthe one which I have already 
described is more than equal to maintain its place with Infantry, 
indeed the Troops of Horse Artillery have little advantage over 
it. 


The efficiency derived from the employment of horses over that 
of bullocks is in circumstances of difficulty beyond all price, for 
instance our 24 pdr. howitzer battery had, on the return from Ca- 
bool, marched 400 miles in 44 days, including halts, out of which 
150 had been over the Khojee Amran Mountains by the most diffi- 
cult tracks, hardly touched by a Pioneer, forage being exceedingly 
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scatce, and sometimes not to be had at all, and with a reduced 
ration of gram, it had never during the whole of this march hada 
hand put to it by the Infantry, and yet after all this severe work 
the little blood-horses went up the Ghaut near Quetta without aid 
and ata quick steady pace. 


On the same march, the spare ammunition waggons drawn by 
long trains of tired bullocks, after having been brought on with 
great labour and manual aid, had on our arrival at Hydeergye, been 
left some marches in the rear, under a wing ofa Regiment, to 
crawl on as they could, till met by some fresh cattle, which had 
been sent for. 


The horse battcries always reached their ground early, the 
Park by bullocks, was continually so late, that European gunners 
could not have borne the exposure day after day inthe sun, and 
had we on this occasion been retreating before an enemy, instead 
of pushing on to meet supplies, all the carriages drawn by bul- 
locks must have been abandoned. 


It cannot be expected that Government will incur the expense 
of maintaining a complete establishment of horses for all our Field 
Batteries, nor is it necessary, political considerations may render 
itso at one or two stations, but at the rest, the batteries might be 
equipped with a reduced permanent establishment of horses, say 
50 toeach, a number sufficient for the ordinary garrison duties of 
the whole battery, or for half a battery in the Field, having the 
nucleus permanent, no difficulty could be found in completing 
any number of batteries on a call for service. 


Having thus touched in general terms, on the foregong subjects, 
I would respectfully beg the Board to permit me to suggest, that 
application be made on particular points as follows. 


Pole versus shafts. } 
Double versus single driving. 


These points were lately discussed, and a minute framed from 
the reports was made by Lord Keane, this minute, and accompani- 
ments were delivered by His Lordship to Major Craigie, Deputy 
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Adjutant General Bengal Army, and I believe, Brigadier Stevens 
sen has copies of them. ; 

On the other several subjects, I am satisfied that much valuable 
information might be obtained from Major Lloyd, Captain Martin, 
and Captain Warden, the opinion of the latter Officer, would be 
deserving of much attention on spare carriages “* Mode of carrying 
spare gun ammunition and bullocks.” 

A copy of this letter shall be forwarded to Brigadier Stevensons 
C. B. with a request for his observations. ; 


A. 


Leer from Major P. Craigie, Deputy Adjutant General of 
the Army, with the Army of the Indus, to Lieut. Col. J. 
Stuart, Secretary to the Government of India Military Depart- 
ment. No. 99, dated Camp Jellalabad, 27th October 1839. 
Ihave the honor by direction of His Excellency the Command- 

er-in-Chief, to forward for submission to the Right Hon’ble the 

Governor General, copi¢s of the papers noted in the margin, de- 

tailing the circumstances uhder which 


1. From Maj Vf, : 

Aaj. Gent, of seein the A5st.W two horses of the 2d Troop, 2d Bri- 

tom Capt. Grant to a . 

of Artillery Division the Auth gade Horse Artillery were lost, and 
3. From Capt, Grant to the Bri-<~ . Aa 

Gade Major ui Artillery, animadverting on the superiority of 
4 From Major Pew to the Asst. 5 

Adjt. Geul, of Artillery, the shaft over the pole in Artillery 

Carriages. 


His Excellency is aware that the two modes of placing horses 
in a gun have been attentively considered, and industriously can- 
vasaed by a Committee of Artillery Officers, but he deems it a 
duty he owes to the state, to place on record, not only his own 
Opinion of the superiority of shafts over poles, but the sentiments 
of two unprejudiced and practical Artillery Officers, who have 
during the recent campaign, had ample opportunities of forming 
a judgment on the matter. 

B. 


Letter from Major P.L. Pew, Major Commanding Artillery, 
% Captain Bue, Actg. Asst. Adj. General Cavalry Division, 
dated Camp Bhoolkack, \6th October 1839. 


Ihave the honor to report to you for the information of the Ma- 
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jor General Commanding, that in consequence of the bridge over 
the second nullah in to-day’s route, having partially given way un- 
der the wheels of Captain Grant’s second gun, that gun and its 6 
horses were completely upset into the stream, and the heads of both 
the pole horses having been pressed down under water by the col- 
lar bar, these two horses were drowned, ere we could take them 
out of harness. 


c. 


Letier from Captain C. Grant, Commanding 2d Troop 2d 
Brigade Horse Artillery, to the Adjutant of Artillery Dici- 
sion, dated Camp Jauldock, 21st October 1839. 


T have the honor to state, that the gun and carriage of the 2d 
Troop 2d Brigade Horse Artillery that fell into the nullah on the 
16th instant, by the bridge breaking down was completely turned 
over, and am of opinion, that had the horses (wheelers) been 
harnessed in the shaft system instead of a pole, the near wheeler 
might easily have been saved, but not the off, or shaft horse. 


I beg to forward the copy of a letter to the address of the offi- 
ciating Major of Brigade Army of the Indus, dated 4th September 
1839, recording my sentiments of the pole and shaft system. 


D. 


Letter from Captain C. Grant, Commanding 2d Troop 2d 
Brigade Horse Artillery, to Captain Coghlan,’ Major of Bri- 
gade, dated Cubool, 4th September 1839, 


By desire of Brigadier Stevenson Commanding Artillery, Army 
of the Indus, I beg to forward my opinion regarding poles and 
shafts for Artillery carriages. 

I consider shafts to be very superior to poles from the weight 


of the shaft being on the horses backs, whilst with poles, the 
weight is on both horses necks. 


The ease with which carriages with shafts have crossed ditches, 
and gone down descents, and the difficulty experienced by cal 
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riages with poles, have been very apparent ou the march from 
Candahar to Cabool, chiefly from the weight being placed differ. 
ently, and the near wheeler with shafts having no weight to carry 
except his rider, whereas with poles, the wheelers, what with the 
weight of riders, and weight of pole on their necks appear to be, 
and are held down, and often fall. 


E. 


Letter from Major Pew, Bengal Artillery, to Captain Bue, 
Acting Asst. Adjutant General of Cavalry, dated Camp Sooker, 
22d October 1839. 


With reference to Major Craigie’s letter No. 1004, to the ad- 
dress of the Major General Commanding the Cavalry of the Army 
of Indus, I have the honor to state for the information of His 
Excellency the Commander-in-Chief, that 1 consider the shaft 
system in the draft of field guns to possess many and great. ad. 
santages over that of the pole. 


Tn the pole system, each wheeler carries 16 stone upon his 
back, and 44 Ibs. upon his neck, while in the shaft system, the 
off wheeler carries only about 100 Ibs. upon its back, and nothing 
on its neck, the near wheeler carrying only its rider. 

Jn going down hill, or through deep ditches or ravines, or 
over rough roads, the shaft system possesses great advantage 
over the pole one, as also in cases of accident, such as the 
wheelers falling, and I am of opinion, that in the fatal accident 
alluded to in Major Craigie’s letter, had the shaft system obtain- 
ed in our Horse Artillery, the near wheeler would not only have 
been saved from drowning, but the off wheeler also, because this 
latter horse’s head could have been kept above water, until the 

" animal was freed from harness. 


F. 


Remarks on a proposed new Carriage for General Miller's 24 
Pounder Light Brass Howitzer, Weight 8 crt. 3 gre.and 4 
lbs.—By Lieut. J. Ash, Bombay Artillery. 


In the present carriage there is an axletree transom, as well as 
+ an elevating screw transom, which tend greatly to weaken the 
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carriage, as they are both sunk into the cheeks; further, close in 
front and rear of the elevating screw transom, two bolts pass 
through both cheeks; thus rendering them extremely weak on 
the very spot where there is most strain. 


A drawing of two 24 pdr. howitzer carriages which broke 
down under their own fire at Dhoolie Khote (which I believe was 
sent in with the Practice reports for 1839 and 40) will prove that 
all the serious cracks originated from those points where the 
cheeks had been cut away to admit the transoms, or else where the 
elevating screw bolts pass through. 


In the proposed carriage (of which I herewith transmit a plan 
and elevation*) there are no transoms, the cheeks are not cut 
away at the axletree, and elevating screw, and the front and rear 
bolts are nearly four feet apart. Instead of transoms I have in- 
troduced a cradle framed of two strong pieces of wood, which 
(together with the cheeks) is fastened together by three bolts, 
two of which are in front of the axletree (on which tke cradle 
rests) and the third is about one foot in rear of the elevating 
screw, so that the immediate force of the strain is much better 
divided than in the present carriage, further to increas2 the 
strength of the carriage, the upper line of the ebeeks instead of 
being straight, rise in curve (like that of the block carriage cheek) 
thus giving additional depth to the cheeks, between the axletree 
and elevating screw. Besides the three bolts, the cradle is kept 
in its place by 6 keys of hard and tough wood (3 on each side) 
which are slightly sunk into the cheeks and cradle about 2 of an inch, 


The elevating screw is so placed, as to be at right angles with 
the axis of the bore, when the howitzer has an elevation of 6? 
this position being the one best adapted to keep the base as near 
as possible on the centre of the capstan head, at high and low 
elevations, 

The wheels—trail eye plate,—trail handles,—and elevating 
screw and box, are the same as those of the present carriage, the 


axletree band is the same, except that the front part is longer, and 
is bent up over the face of the cheek (as both of the carriages which 


* Plan not given. 
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broke under their own fire, were cracked in that part of the cheek 
which is between the arletree and the face.) 


Ihave not inserted a trail handspike in this plau, but should the 
cariage be approved of, I would suggest that it be fitted with an 
iron trail handspike, of the pattern in use with the Horse Artillery 
12 pdr. howitzer carriage. The one at present attached to the 24 
par. carriage almost invariably breaking off after a few rounds hav- 
ing been fired. : 

Should it be objected that the proposed carriage will be heavier 
than the present ones, I beg to submit for consideration, 

lat’ That the recoil and strain which a light gun occasions to 
its carriage, is always much greater than that of a heavier gun of 
the same bore, because there is less dead weight or power of re- 


, asistance. 


Awe: 


The light gun therefore should not have too light a carriage. 


24. That the present carriage is too light is manifest from the 
circumstance that one of the carriages which broke down at Dhoo- 
Ia Khote, began to crack at an elevation of 22 and 33° and was to- 
tally disabled at the 15th round at an elevation of 6°. 


3d. The proposed carriage will not weigh 120 lbs. more than 
the present one, a difference so slight will not be felt by the num- 
ber of cattle allowed for the diaft of this piece of Ordnance, or 
prevent the men from working it, as quickly as the former one, 
snd hardly deserves notice, in comparison with the great increase 
of strength and durability, which will accrue by the adoption of 
the cradle in lieu of the transoms. 


Letter from Lieutenant Colonel J. Stuart, Secretary to the Go- 
vernment of India, Military Department, to Major P. Cratcie, 
Deputy Assistant Adjutant General of the Army, with the 
Army of the Indus, Perozepore, dated Camp Jhinsi, 14th 
January 1840. 


In reply to your dispatch No. 99 of the 27th October last, I am 
directed by the Right Hon'ble the Governor General to transmit to 
you, for the information of His Excellency the Co mmander-in- 
Chief of the Army of the Indus, the annexed copy of a communi- 
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e 
cation No. 489, from the Officiating Secretary to the Government 


of India in the Military Department at Calcutta, under date the 30th 
ultimo. 


Letter from Major W. Cunitt, Officiating Secretary to the Go- 
vernment of India, to the Secretary to the Government of 
India Military Department, with the Right Honorable the Go- 
vernor General, dated Fort William, 30th December 1839. 


With reference to your despatch No. 82, dated 15th ultimo, and 
its enclosure (which last is herewith returned as requested by you) 
Iam directed to transmit to you, to be laid before the Right Ho- 
norable the Governor General, the accompanying copy of a report 
No. 3255, dated 11th Instant from the Military Board, submitting 
their sentiments on the substitution of shafts for poles in Artillery 


carriages. 


Letter from the Members of the Bengal Military Board, to the 
Honorable T. C. Rosertsox, Esq. President of the Council 
of India, in Council, dated Fort William, \th December 1839. 


We do ourselves the honor of acknowledging the receipt of 
Officiating Secretary Major Cubitt’s letter No. 33 of the 2d Instant, 
with its enclosures, desiring our scutiments on the substitution of 
shafts for poles in Artillery carriages. 

2d. In drawing up the required report (for the materials of 
which we are indebted to the professional knowledge and experi- 
ence of the Brigadier Commandant of Artillery) we have to remark 
in limine, that on taking an abstract view ofthe question, we labor 
under considerable embarrassment in forming an opinion thereon ; 
the advantages or otherwise of Poles over shafts being so nearly 
balanced, some European Armics using the one, and some the 
other. The English have shafts while the French have poles, and 
other continental armies in canvassing the merits of the preseut 
pattern English carriages, suggested the substitution of the latter 
for the former, as an improvement to them. 


3rd. 1f Horse Artillery were always tobe employed in going 
up and down ravines, we think the shafts might be preferable; 
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but in tolerably level country, even with the worst roads, or none 

atall, we consider the pole best, as giving more freedom of action 
to both wheelers. We are aware of the predilection for shafts in 

the Officers of the Bombay Horse Artillery, but two .thirds of the 

special Board of Artillery Officers, convened in 1836, preferred 

poles,* and in this opinion the Commander-in-Chief coincided as 

did also Colonel Morrison. 


4th. In‘support of the position we have advanced, we would 
adduce as illustrations, the two Troops of Horse Artillery employed 
in the War in Affghanistan ; in the 2d Troop, 2d Brigade, the car- 
rages of which were strictly according to rule, the pole horses 
Were at first much galled at the top of the neck; butin the 4th 
Troop 3d Brigade, a modification adopted by Major Timbrell (of 
the advantages of which we have satisticd ourselves by a personal 
inspection) proved exceedingly bencficial, anda repost received 
bythe Brigadier Commandant of Artillery, from the Officer Com- 
manding the Troop, after be had taken it across the Hindoo Coosh, 
is quite silent regarding any inconvenience experienced from poles, 
but it is conclusive upon other points. We take leave to make an 
extract from the report alluded to, which is dated Bameean, Octo-_ 
ber 18th, 1839. 


“The greatest of these improvements is the removal of the store 
“ boxes and the heavy bar in rear of the splinter bar, removing a 
“ great weight from the horses necks, the best proof of this is, that 
“ not a single horse of this Troop is galled on the top of the neck.” 


5th. We conceive it necessary before concluding, to make one 
more remark, which is applicable to the Bengal Horse Artillery 
exclusively, and which we are of opinion is the weightiest objec- 
tion that can be urged to shafts, and that is the great inconvenience 
which would result from doing away with the rider of the off pole 
herse. . 5 : 


6th. The original enclosures received with the letter under ac- 
knowledgment, are herewith returned. 


© Vide proceedings pages 10-102, 
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Letur from Major P. L. Pew, Commanding Artillery Division, 
to Captain Bacxuouse, Major of Brigade, Bengal Artillery, 
dated Camp Ghizni, 25th July 1839. 

In forwarding for the information of Brigadier Stevenson, Com- 
manding Artillery Army of the Indus, copy of a letter just receiv- 
ed from Captain Abbott, Commanding camel battery, to my ad- 
dress, I beg to state, that the Commissariat have promised to fur- 
nish 15 camels this evening, out of which number I will select 10 
to complete the battery. 

Were it even expedient to give horses to the guns of the bat- 
tery, 1 do not perceive how it could be done at the present mo- 
ment, when we are on the eve of marching to Cabul, as the horses 
captured in Ghizni are unbroke to draught, and the poles and 
splinter bars of the 6 guns would have to be cut down, ere horses 
could be applied to the limbers. ; 

Deeming the white boosa on which the camels of the battery 
have been fed, prejudicial to the health of the animals, I should 
esteem it a favor, were His Excellency the Commander-in-Chief to 
direct, that the camels of the battery be fed on Jowasa, the camel 
thorn, which is always procurable~and I should thivk that a daily 
sum, equal to that now expended in purchasing white boosa, pro- 
perly applied, would command an abundant supply of it. 

The camel once in good flesh, and in the daily reccipt of its 
proper fodder (Jowasa) I should apprehend no failure even on 
these difficult roads, but should unfortunately the anticipations of 
Captain Abbott prove correct, we have plenty of spare bullocks 
in the park, to ensure the battery reaching the provinces, should 
the worst come tothe wosrt. 


Letter from Captain A. Annott, Commanding No. 6 Light Field 
Battery, to Major P. L. Pew, Commanding Artillery Division, 
dated Camp Ghizni, 25th July 1839. 

S1a,—With reference to the present condition of the camels of 
my battery, and to the fact that horses are procurable to any ex- 
tent at this moment, I venture to suggest, that the guns of the 
battery be equipped with horses, and the whole of the camels be 
made available for the waggons only. 
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My opinion of the battery as it now stands, is, that asa ligh 
field battery it cannot act in this country ; because it cannot keep 
pace with the Infantry, and altho’ it may crawl on to Cabool at a 
slow pace, I doubt its being able to return to the Provinces from 
that capital. 

A sufficiency of harness is available for the purpose in question ; 
Thave regularly trained syce drivers amongst my Sowars, and 
there will be no difliculty in carrying the arrangement into effect 
should it be sanctioned. ‘ 

A comparative trial of horse draught, on the least efficient scale, 
with camel draught, will also be made ere we return to the Pro- 
vinces. 

As no time is to be lost, I at once state the number of horses re- 
quired to be 8 for each earriage, 6 in draught and 2 spare, or 50 
or the 6 guns of the battery. 

Ishall be much obliged if you will forward my letter to Head 
Quarters—thro’ the regular channel, unless you think it proper for 
the mere sake of an experiment, to take on active service a battery 
whose cattle are quite inefficient on the road on which they are re- 
quired to travel. 

Letter from Captain A. Assotr, Commanding Camel Battery, to 
Major P. L. Pew, Commanding Artillery Division, dated Camp 
Ghizni, 27 th July 1839. 

As I am given to understand, that in forwarding my letter 
of yeaterday’s date, you have stated certain objections to my pro- 
posal, which objections are easily replied to, I will be much oblig- 
ed by your forwarding this letter to the consideration of Brigadier 
Stevenson. 

Ist, As there are spare poles both in the Park and in the Troops 
of Horse Artillery, there will be no occasion to cut down the ca- 
mel poles, until the horses shall be perfectly well trained. 


2d. The splinter bars need not be cut down at all, the addition 
of two iron loops to each bar, will fit them either for camel or 
horse draught, and the job can be done in a day. 


With regard to the battery being supplicd with bullocks in case 
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of the camels failing, I am informed by Captain Day that he has 
neither yokes nor traces to spare from the Park ; and my applica- 
tion for bullocks to relieve the camels in draught to the spare 
waggous and stores carts, was negatived by yourself for this 
Treason. 


Letter from Major P.L. Pew, Commanding Artillery Division, 
to Captain Backnouse, Major of Brigade, Bengal Artillery, 
dated Camp Ghizni, 23th July 1839. 


Tn forwarding for the information of Brigadier Stevenson, Com- 
manding Artillery Army of the Indus, copy of a letter, of yester- 
day's date to my address, from Captain Abbott, I beg to state, with 
reference to yokes and chains, that I contemplated aiding the 
camel battery from Cabul to the Provinces with bullocks, if ue- 
cessary ; conceiving that much of the Park would be left at Cabul, 
and that both spare yokes and chains would be available there. 


In respect to poles, I was not aware that any. could be spared 
from the Horse Artillery, we have only 5 with the Park, and even 
all these could not be spared. 


Letter from Captain A. Anwotr, late Commanding Camel Battery, 
to Captain Cocutan, Bombay Artillery, dated Camp Cabul, 13th 
September 1839, 


Agreeable to the wish of Brigadier Stevenson Commanding 
Artillery Brigade, I have the honour to make a general report on 
the performances of the camels of the late camel battery. 


On hard level ground, I found that 4 camels were equal to the 
draught of a9 pdr. even with its Artillerymen mounted on the 
boxes and seats. The dry canal beds that we crossed between 
Ferozepore and Roree were in general easily passed; the Artillery- 
men on such occasions being dismounted, indeed I did not allow 
them to ride after the battery quitted Ferozepore. 


On such roads the camels kept pace with the Infantry, and 
could at the end of the longest marzh preformed at the rate of 
34 miles an hour, have manouvered at a good trot. 


In deep sand, 4 camels proved unable to draw the guns at any 
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but a pace tooslow for a Light Field Battery, and on continued 
ascents however slight, they have always failed to maintain a pro- 
per pace. Itis therefore evident to me, that not less than 6 camels 
in draught ‘can be allowed per earriage, and to those must be added 
2 spare or 96 for the whole battery. 


The obstacles most to be dreaded by an officer Commanding a 
camel battery are nullahs, canals, or watercourses intersecting a 
sort of clay. Ihave been sadly delayed by an apparently insig- 
nificant watercourse, and have more than once had to take out my 
cattle to cross a stream of that sort, which delayed no other cattle, 
and across which, baggage camels easily stepped, the check of the 
traces caused the camels (in draught) to step short and they fell 
very awkwardly. 

lam not of opinion that any reasonable number of camels will 
move acamel battery at Infantry pace overa hilly country, the 
manner in which J have seen the camels fall dead iu their harness 
immediately after surmounting steep ascents, convinces me that 
the animals will always lve at fault on similar ground. The horse 
guns moved up these ascents without any check or material dimi- 
nution of speed, and although the 6 pounder gun is much lighter 
than the 9 pounder, there is little difference in the weight of their 
waggons,and waggons formed the main portion of my column. 


In very sandy countries, I think camel batteries would be most 
valuable, for the feet of the camels do not sink in soft sand. But 
a liberal allowance of cattle must be made fur such roads, the 
camel draws almost entirely by his weight, and cannot use conti- 
nued muscular exertion without great distress. 


My camels found no difficulty in crossing streams with sandy or 
pebbly bottoms, and they passed some formidable torrents without 
flinching, though the water was 2 feet 10 inches deep, and several 
soldiers were washed away and nearly drowned at the same ford. 


The camels stand fire with perfect indifference, they can sit down 
(in draught) and thus be secured by a low wall, or in a hollow from 
an enemy's fire, they can abstain from water for 48 hours under 
severe work, and do not immediately suffer as other cattle do from 
the loss of a day’s food. 
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Casualties will not be very frequent, if the cattle be confined 
to particular districts, they are easily and cheaply recruited. 


1 think therefore that camel batteries may to a certain extent 
supercede bullock ones in our Upper Provinces only. The extent 
I pretend not to define, but it must be borne in mind, that they 
cannot be depended on for protracted service, beyond the terri- 
tories, and no animals but horses should ever cross the Indus with 
Field Batteries proceeding on service. 

I must not omit to mention that none but high cast camels, euch 
as the Bangor and other classes of Suwaree camels will ever an- 
swer well for draught, as far as Ican judge from experience, but 
these are plentiful in the country for which camel batteries are best 
calculated. 


The above report is the result of aboat15 months’ experience, 
in the course of which I have tried about 200 camels. It must 
be remembered however that I have not marched in rainy weather, 
and further trial of the animal will be required to establish, whe- 
. thera camel battery could march during the rainy season, should 
my report give rise to a wish on the part of Government, to exchange 
any of their bullock batteries, for batteries drawn by camels. 


Letter from Captatn C. Grant, Commanding 2nd Troop 2nd 
Brigade Bengal Horse Artillery, to Captain Cocutan Bom- 
bay Artillery, dated Camp Cabul, 4th Sept. 1839. 


By desire of Brigadier Stevenson Commanding Artillery Army 
of the Indus, I have the honor to forward my opinion regarding 
poles and shafts for Artillery carriages. 

I consider shafts to be very superior to poles, from the weight 
of the shafts being on the off horses back, whilst with poles the 
weight is on both Horses necks, 

The ease with which carriages with shafts have crossed 
ditches, and gone down descents, and the difficulty experienced by 
carriages with poles, have been very apparent on the march from 
Candahar to Cabul; chiefly from the weight being placed different- 
ly, and the near wheeler with shafts having no weight to carry except 
his ridér; whereas with poles, the wheclers, what with the weight 


208 


of riders, and weight of the pole on their necks, appear to be bored 
down, and often fall. 


‘Letter from Major P. L. Pew, Commanding Bengal Artillery, 
Army of the Indus, to Biigadier Svvvenson, Commanding 
Artillery, Army of the Indus, dated Camp Cabul, 13th Sept. 
1839. 


Thave no hesitation in declaring, that I consider shafts ‘far su- 
perior to poles, with horse draught in our Light Ficld Guns. By 
shafts the weight now supported on the necks of our horses in the 
Bengal Horse Artillery, is at once removed to the back of the off 
wheeler, which horse has nothing further to support, while the near 
wheeler carries the weight of his rider only. 


Iat one time preferred poles to shafts, but after seeing that guns 
with shafts can go to the left aboutat a brisk canter with great facili- 
ty, and otherwise manceuvre beautifully ; and that in going down hill. 
or steep ravines, or through deep water cuts, they possess great ad- 


vantages over the pole guns, 1 have altogether changed my 
opinion. 


Letter from Captain A. Ansort, Commanding No.6, Light Field 
Battery, to Captain Cocutan, Bombay Ariillery, dated Camp 
Cabul, 14th September 1839. 


In compliance with the desire of Brigadier Stevenson, that I 
should record my opinion as to the relative merits of poles and 
shafts, as used by the Artillery in ourcamp, I beg to say, that in 
steep descents the shaft horse evidently possesses greater power 
Deseenta, of checking the descent of the carriage, than can be 
exerted by the pole horses ; this I observed very frequently on 
the march; the pole horses were frequently obliged to gallop 
down hill, to avoid the run down by the carriage, and the splinter 
bar continually came in contact with the hind quarters of these 
animals, The shaft horses were always able to prevent the too 
rapid descent of the carriage ; and the manner in which the breech- 
ing is fixed, renders it impossible that the splinter bar.should 
ever touch them. 


210 


Ditches, In crossing ditches the weight of the pole upon the 
neck, ofien threw down the pole horses, and held them down; 
while the shaft horse carrying the weight on his back, had all 


his fore hand free, and stepped into and out of the obstacle with, 


little more difficulty than he would have experienced with merely 
a rider on his back. 


The shaft horse also, has more power over the carriage in turm- 
Turning. ing, than can be exerted by the pole horses ; and here 
Corners. the advantage of driving comes into play, the directing 
power being lodged in oxe person who has complete command 
over both horses. 


The above are advantages (of the shafts) which have become 
apparent in the course of our march, I avoid all theoretical spe- 
culatiors, because such are liable to dispute. In the Upper 
Provinces ot India where the ground is level, and the roads are 
generally open, it mattcrs little whether poles or shafts are used,® 
but in difficult ground, where the safety of a gun depends a0 fre- 
quently upon its wheels following with critical nicety, a given line, 
the test is applied in a manner which can leave no doubt as to the 
superiority of the shaft, in the minds of those who witness the ex- 
periment. 

* Nore—But even on level ground the weight is better car- 
ried on the back than on the neck, this I believe is so generally 
admitted, that I have not touched upon the subject in my letter. 

In speaking of descents I of course do not advert to those which 
are so very steep as to require the locking chain to be used. 


Msccllarecws. 
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CAMEL BATTERY. 


Military Letter from Bengal, dated 20th July 1839, No. 55. 


Paral. We have the honor to transmit for the information of 
your Hon'ble Court, a series of papers marginally numbered, on 
the subject of camel draught, as applicable to battering trains and 
Artillery purposes. 


2. The long continued and spirited experiments of Major 
Pew, of the Artillery at Delhi, on camel draught, as applicable to 
that arm of the service, induced the Commander-in-Chief in 
September 1537, to propose to the Right Hon'ble the Governor 
General, that the results of that Officer’s efforts should be prac- 
tically tested. His Excellency being then on the eve of proceed. 
ing on a tour of Inspection, requested and obtained the Governor 
General's sunctien to having the two guns, which were at that 
time complete at Delhi, dispatched with their equipments to ac- 
company His Excellency’s escort, asa means of enabling him to 
afford to the Government a decided opinion on the performance 
of camels in draught. 


3. Accordingly, one 9 pounder gun, one 24 pounder howitzer, 
and an ammunition waggon, all completely laden with their pro- 
per portion of ammunition for service, joined the Commander im 
Chief's camp at Hansi, and were instructed to follow the rear of 
the squadron of Cavalry of His Excellency's escort. 


4. They continued to do so from Hansi to Delhi, ten marches 
of atract of country, where there are no made roads, where oc- 
casionally the sand was very deep, and the track such as is met 
with on an average in the west of India. 


5. They appear to have kept up with the Cavalry with great 
ease, and His Excellency after strict personal observation, report- 
ed of them in the most favorable terms, stating the result of this 
march of one hundred and ninety-one miles to be a convincing 
proof of the applicability of camels to the draught of Artillery, 
and of the efficiency of the mauner in which Major Pew had 
equipped them. 


6. Judging from this experiment and a smaller one made at 
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Delhi, on a 9 pounder gun loaded with ammunition to the weight 
of 48 cwt. moved with ease by 4 camels, the Commander-in-Chief 
expressed himself decidedly of opinion, that the camel battery 
would be, beyond all comparison superior to one drawn by bul- 
locks on actual service, and that in most cases, in the west of 
India 9 pounders, equipped like those under His Excellency’s 
inspection would be a most useful auxiliary to Cavalry. 


7. Avreport by Captain Anderson on the camel draught as 
compared with that by horses and bullocks, was submitted by 
His Excellency, representing very favorably the capabilities of 
the former animal. 

8. Subsequently His Excellency was led, by some suggestions 
of the Governor General, to express his opinions, founded in gene- 
ral on observation and experience, on certain characteristics of 
the camel, having an important bearing on its adaptibility to the 
purposes of Artillery on service. Its peculiar liability to accident 
on slippery ground, its temper, its supposed susceptibility of dis- 
ease under change of climate, comparatively with oxen, and its 
nerve under actual fire. Your Hon'ble Court will find in His 
Excellency’s communication, consultation 19 March No. 4, of the 
marginal numbers, a view of these points and others connected 
with the subject, which appears to be reasonably and justly taken, 
and was indeed subsequently in part, borne out by actual experi- 
ment. 


9. In the same communication, His Excellency proposed that 
Major Pew should be ordered from Nusseerabad to Delhi, to 
detail the organization in every respect of a complete battery of 
9 pounders, to be placed under a selected officer and put to work 
with the Delhi Brigade of Infantry, in order toa minute and fair 
trial of the efficiency of such a battery, with accurate details of 
its comparative cost.—This arrangement was sanctioned. 

10. In No. 5. of the same censultation, your Hon'ble Court 
will observe an interesting detail by Major Pew, of his march from 
Delhi to Nusseerabad, a distance of 244 miles, performed in 15 
marches, with a 9 pdr. gun drawn by camels, presenting an addi- 
tional satisfactory instance of the efficiency of this specics of 
draught. 
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Il. No.7 of the same consultation contains a statement of the 
actual cost of the camels which accompanied the guns and carriage 
with the Commander-in-Chief’s escort abovementioned, from their 
departure to their return to Delhi, a period of 41 days, as compared 
with what would have been the cost had the ordinary number of 
bullocks been made use of, The result proves in favor of the 
camel draught by about one-fifth. 


12. In No. 203 of consultation, 14th May 1838, Major Pew 
reports another successful experiment in the march of a9 pdr. 
drawn by camels from Nusseerabad to{Delhi, in 10 marches, having 
travelled through heavy sand at the rate of about 25 miles a day 
for ten successive days. The camels though without forage on 
this march, were not at all fatigued at the end of the journey. 


13. Your Hon’ble Court will observe in No. 205 of the same 
consultation, a statement in detail of the number of men and ani- 
mals tanctioned for equipping the experimental battery at Delhi, 
mentioned in paragraph 9 of this letter. 


14, Captain Abbot the Officer in Command of this battery, 
having been ordered on service with the army of the Indus, the 
Commander-in-Chief took the opportunity to recommend, that the 
battery should be completed in all its draught equipment for the 
field with camels, and that ‘Major Pew should be permitted to 
Organize it according to his own views. 


15. His Excellency further recommended that Major Pew 
should be authorized to equip one 18 pounder, and one 8 inch mor- 
tar and their trains with camels, so that a just comparison might 
be made between bullocks and camels both as respects cost and 
efficiency. 


16. The Governor General was pleased to sanction both these 
Proposals in August 1838. In October following however, Major 
Pew reported his having been obliged to abandon the equipment of 
an 18 pounder for camel draught, by failure in the harness and 
want of time and means to make up such as could be depended 


upon on service. The equipment of the 8 inch mortar was com- 
pleted. 
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17. Your Hon'ble Court will perceive with much satisfaction, 
that in December 1838, the Commander-in-Chief made a very fa- 
vorable report of the success of these experiments on camel 
draught ; the 9 pounder battery having kept up with two Regiments 
of Cavalry from Delhi to Ferozepore without any difficulty or 
damage, having taken its post in line at thé latter station under His 
Excellency’s observation, and manceuvred with as much facility as 
other batteries, the animals appearing perfectly tractable and as 
steady as animals usually are under fire. His Excellency in short 
declared an unqualified opinion, that under all the eircumstances 
under which he had seen them, the camels have greatly the supe 
riority over bullocks. 


Letter No. 465, from Major General J, R. Luwuey, Adjutant 
General of the Army, dated Kurnaul 19th December 1837 ; to 
Major General Sir W. Casement, x. c. B., Secretary to the 
Right Honorable the Governor Gencral, Military Department, 


I am instructed by His Excellency the Commander-in-Chief to 
request, that you will lay the following statement before the Right 
Hon'ble the Governor General and the Council. 


1n conformity to the sanction given to His Excellency, conveyed 


No. 149 in your Letter as per margin, he ordered one 9pd. 
9th October 1237 gun, one 24 pdr. howitzer, and an ammunition wag- 


Camel Artillery. gon all completely laden with their proper portion 
of ammunition for service, and the gunners for manning the guns, 
to be equipped in the manner proposed by Major P. L. Pew of the 
Regiment of Artillery, and to join his Camp at Hansi, under the 
Command of an intelligent Artillery Officer capable: of carefully 
noting the result of the trial, during His Excellency’s march to the 
southward. 


Captain W. Anderson of the Horse Artillery, accordingly joined 
him, with the Artillery aforesaid at Hansi. 

On inspection, His Excellency found each gun and the waggon, 
equipped with 4 camels, and one spare camel for each set. 

In consequence of the sanguine manner in which Major Pew had 
spoken of the camels, as beasts of draught, His Excellency order- 


Re Re A a ee ae TN a LON Le eae Ota 


215 


ed, thatthe Artillery should not march with the Infantry part of 
his escort, but that they should fellow the rear of a Squadron of 
Cavalry. 


They continued te doso from Hansi to Delhi, ten marches over 
a tract of country, where there are no made roads, where occasi- 
onally the sand was very deep ; and over such as may be taken as 
an average sort of track for the west of India. : 


His Excellency frequently paid attention to them, on the line 
of march, and he fouud them to keep up with the Cavalry with 
great ease. When the roads were tolerable they kept up, at the 
trot of the Cavalry with equal facility ; andthey were very little 
retarded by the deepest sand which presented itself on the march ; 
or by places which would (His Excellency thinks) have brought 
8 horses toa stand, with the same weight behind them. 


Their draught is remarkably steady, and they are very tractable 
in the guns. 


On eoncluding the march et Delbi, which amounted to one hun- 
dred and ninety-one miles, the condition of the animals was not in 
any degree deteriorated; but one was at all galled by the har- 
ness, and that one but very slightly, owing toa palpable fault 
in the collar ; not one was lame, or had failed ip any degree. The 
damage occasioned to the harness, did not amount to ten rupees. 


His Excellency therefore considers the march, as far as it ex- 
tended, to be a perfectly convincing proof of the applicability of 
camels to the draught of Artillery ; and of the sufficiency of the 
manner in which Major Pew has equipped them. ; 


At Delhi, Major Pew paraded for his Excellency‘s inspection, 
another 9 pounder, loaded with ammunition to the weight of 43 
ewt., four camels moved this gun up hill, (ona very good road) 
with the utmost ease, at a regular marching pace, of near six miles 
an hour, without any extraordinary urging, and they concluded 
their performance by trotting, somewhat more than a mile at a rate, 
certainly exceeding 12 miles an hour, and such as kept the accom- 
panying horsemen at a good gallop. The animals were not at all 
distressed when halted. 
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These facts have been all witnessed by His Excellency, he in- 
structed me to state, that he does not hesitate to say, that the camel 
battery would be beyond all comparison, superior to one drawn by 
bullocks, on actual service, with an army ; and that he thinks, that 
in most cases in the west of India, 9 pounders equipped, as the 
guns under his scrutiny have been, would be a most useful 
auxiliary to Cavalry. 


Accompanying is the report, made by Captain Anderson, the 
Officer of Horse Artillery, who was placed in charge of the guns. 

His Excellency does not deem it necessary to offer any sugges- 
tions arising out of these detailed facts, until he shall receive 
further instructions from the Supreme Government. 


Letter from Captain W. Anverson, Artillery, dated Camp Delhi, 
4th December 1837, to Major General J. R. Lumury, Adjutant 
General of the Army. , 

I do myself the honorto forward a report on the traction of 
the camels attached to the guns under my charge, towards the 
prolixity and imperfections of which, I solicit the indulgence of 
His Excellency the Commander-in-Chief. 


With respect to the particular points of your letter of the 2d 
Instant, I beg to add, that, with one exception, solely attributable 
to the state of the collar, no galling whatever has been experi- 
enced. The harness has failed in no single instance, beyond the 
trifling accidents, incidental to even harness of the most perfect 
description ; no part, important to the principle of the present 
traction, has failed ; and a trifle of eight or ten rupees would cover 
every expense of repair, 


My limited experience does not enable me to determine between 
the collar and body traction, over hard roads I could perceive 
no difference ; but on occasions of deep sand, it did strike me, 
that the camels in body traction, laboured and twisted more than 
those with the collar ; and generally that more exertion was eb- 
tained from the former ; which I account for by the short, con- 
stant and unelastic nature of the traction : no appearance of falling off 
in condition is visible, which could alone evince any disadvantage, 
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under which the animal labored, this must be ascertained by a 
prolonged trial with two guns, each under one of these two des- 
criptions of harness. 


Over sandy roads, with the favorable weather we have experi- 
enced, the camels appear well calculated for the traction of Ord- 
nance ; and their advantage would be more fully experienced 
with guns of the largest calibre. 


Appendix A. will afford a detailed account of each days per- 
formance, shewing a distance of 191} miles in 17 days, at a rate 
of 114 miles per day, in 3 hours 9 minutes, or about three and a 
half miles per hour. . 


Appendix B. contains weights and measurements peculiar to 
camel traction. 


REPORT BY CAPTAIN W. ANDERSON. 


Before attempting any comparison, it may be as well to ascer- 
tain, the real state of the object in view, both with respect to the 
powers of the animal and the difficulty to be overcome. 

The word draught is applied in common acceptation, both to 
the force applied, and to the resistance to be overcome; but in an 
investigation of the present nature, it is necessary to define the 
terms used. Draught will therefore be applied to the resistance, 
and traction to the power, 


The present object is, the motion to be given to a heavy body 
supported by wheels ; the resistance to this motion, or the draught, 
is resolved into two distinct causes. 

Friction of the wheel round the axle, called, Friction at the cen- 
tre; secondly, the opposition offered by the surface, or ground 
over which the wheel moves, called Friction at the circumference. 

Friction at the centre is considered as proportional to the super- 
imposed weight, and varies according to the substances in con- 
tact ; between iron and brass well oiled, it is usually estimated at 
1-5ih of the weight, which is again decreased in the ratio of the 
radius of the wheel tothe radius of the axle ; hence the advan- 
tage of the largest wheel with the smallcat radius of the axle. 
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Friction at the circumference varies according to’ the nature of the 
surface ; and is further decreased in the ratio of the square root 
of the radius of the wheel. The advantage of large wheels is 
less here than in the former case. 


The diameter of the wheels and axle being already settled, it 
is unnecessary to bring them under consideration. But the sur- 
face or state of the road, is of greater importance than is usually 
attached to them ; if we pause and consider well the followiug re- 
sults ; after deducting the amount of friction constant in each case 
the power required to move a waggon of 10001bs. weight was as 


follows. 


Over Turnpike road, hard 1S8lbs. 1- 
a sy cy , dirty 26 ,, 1,, 4. 
3 58 es new gravelled 1304 ,, 7 4, 2 
5 a % , loose sand = 191,, 16,, 1. 


This latter, being the gencral state of Indian roads, is worthy of 
the greatest attention, The above two causes, combined under 
the term draught, remain constant, whatever be the animal power 
used ; it is therefore unnecessary to enter further on the subject. 
The question being,what is the best mode to overcome the draught. 

No important subject has been less investigated, to satisfactory 
conclusions, than animal power. The circumstances under which 
it is exerted, being so various, and their combinations so numerous, 
that the result can hardly be measured by any fixed standard. 


Throwing aside other modes of application, the power exerted 
in traction by the horse is subject to three grand variations, velo- 
city, duration, and the various combinatioas of these two. 


Itis evident that a point exists, to which cither may be pushed, 
to the extinction of all utility ; from which, the effect increas 
es, thro’a medium, to the highest point ; but there exerted to- 
the injury of the animal, in exteacting from him, his utmost possi- 
ble exertion, which can never long be maintained for any useful 
purpose. 

The medium, or point of more uscful effect, is censidered as 
half velocity ; which, for the same duration, an unloaded animal. 
could be forced to maintain without injury to himself. 
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Inthe case of the horse, experiment has fixed as the point of 
most utility, a velocity of 3 miles per hour, for a duration of 6 
hours per day. The power exerted under this combination being 
established as the point of 125lbs. 


Duration. Velocity. Helstive Weight | 
3 125 6 Cwt. 
4 38 sane 
Constant to 6 hours 5 41 Soe 
nay eee: 


With respect to duration, the velocity continuing constant, any 
- decrease below 6 hours, would be attended with loss of effect, 
while any increase, beyond 8 hours, would be attended with injury 
to the animal, a happy combination of those two, must therefore 
be ascertained, for the horse to exert his highest power of trac- 
tion. 
The following is the table of velocity and duration, usually re- 
ceived for a horse, exerting his full power of 125 lbs, 


Velocity 144] 103] 83 | 74 | 6% | 6 


Best point for effect... 7$ | 53 | 42 | 33 | 34 | 3 23 | 2g | 0: 23 


5 | 62 | 0 


4g 


To obtain any increase, the animal must be called upon, to exert 
8 proportionably less power of traction; 125 as exhibited in the 
above table, is the amount, at low velocity for waggons, which for 
higher velocity, is reduced to 62 and 40, the former for heavy 
coaches the latter for mails. 

This is not to be considered the actual weight drawn, but merely 
the measure ofthe power exerted, because one pound of weight 
will in favorable circumstances, with the assistance of whecls move 
from 1 to 30 lbs. 


The average of the power required in the four states of road, 
abovementioned gives 104; or 1 1b. of power to 10 of actual 
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weight, now we may estimate the actual weight, drawn at a low ve- 
locity as 6 cwt. or one pound of the horse's estimated value, in trac 
tion, as equal to 5,’ of actual load for waggons; this will give 
3 cwt. for heavy and 2 for light coaches. If the actual weight 
does exceed this, it must be borne in mind, that the deviation 
is decreased to meet it, the mails seldom exceed stages of 8 or9 
miles, although the velocity is 10 miles per hour, moreover half 
the number of horses is allowed spare. The light cart used in the 
trotting matches, weighed 40lbs. and with the driver about 
150 Ibs. 

The carrying powers of individual horses, vary to a great ex- 
tent ; but may be considered, under equal velocities and durations, 
as 24 of the drawing power; giving:2cwt. 2 qrs. 22 1bs ; or 20 stone 
for the pack horse ; 11 stone for the roadster and hunter ; and 7 
stone forthe race horse, on whom the effects of a few pounds are 
well known. 2 

By these hypothesis let the traction ofthe Horse Artillery be 
examined, 

Taking the average ofa troop from Dum Dum to Meerut; it 
marched 86 days, giving 11} miles per day; a second troop 
marched from Cawnpore to Meerut, in 25 days, giving 114 for 
the days work; the medium being 1] yy: as the pace is 4 miles 
per hour, it gives a duration of 3 hours, which exactly coincides 
with the useful point of effect in the foregoing table. But the 
power, which each horse was called upon to exert, is far beyond 
125lbs, there established ; while from recollection of the condition 
of horses, after long marches, or a protracted season of severe 
work, I have no doubt it was above the medium power. Each 
horse did draw 6 cwt. and carried on his back 2 cwt. which latter 
augmented by the drawing to the carrying power, gives a total 
draught of 10.4 cwt., which in the proportion of the scale, shews 
each horse to have been exerting 208, or } more than his medium i 
this can only be accounted for, by the number of spare horses, and 
that the work is not constant. 

Let an attempt now be made, to examine the traction of the 
camel, by the foregoing data. 


To outward appearance the camel has greater weight than the 
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horse or bullock, but not to the extent his height would lead to 
beexpected. The length ofthe strain on the hind legs, is much 
greater, while the muscle to withstand it is proportionally less, 
betraying vast inferiority to the horse in activity and powers for 
velocity ; hence I am inclined to think, that the power for traction 
will not bear the same ratio to the power for carrying. 


The variations in his velocity will not be found numerous, but 
in duration a great superiority exists. 


The highest velocity which could be obtained from the unload- 
ed animal, is 7 miles per hour ; this perhaps is a maximun of speed; 
while 6 miles per hour, for a duration of 6 hours, giving a daily 
distance of 36 miles, is the rate gone by a good Suwaree camel 
with ease. In this, from the facility of the animal to bear burdens ; 
the weight of the rider may be lost sight of, and the animal con- 
sidered as unloaded. Hence 3; miles, fora duration of 6 hours, 
will be found the corresponding useful point. 


Actual 
weight. 


Relative 


Duration. value. 


Velocity. 


3y | 187 
4 163 
5 130 
6 109 
7 0 


Constant to 6 hours 


With respect to duration, the velocity continuing constant, the 
same remarks apply as to the horse. The most favorable combi- 
nation must be ascertained ; no reduction in weight will cause a 
velocity higher than 7 miles. The point remains ; what is the 
relative value of the traction of the camel. 


The averge load is 5 muns or 400 Ibs. say 4 cwt, this increased 
by the ratio of the drawing to the carrying power of the horse» 
gives 9cwt; or $ more than the horse, which in my opinion is 
near the truth, as each camel in the present experiment, drew that 
weight, without any reference to the weight of the rider or harness, 
2ewt. more; this average gives the value of the power ef the 
camel in traction as 187 lbs. for low velocity, say 34 miles per 
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hour. Beyond 6I doubt if any useful power could be obtained. 
Perhaps if led in hand at 23 or 3 miles, the weight might be in- 
creased to 12 cwt. for baggage waggons. The Bullock is clearly 
made for slow traction; any great increase of velocity, is hardly 
obtainable to any useful purpose. Six hours, with a velocity of 
2 miles may be taken as the standard; any increase beyond 4 
may be considered as useless. 


| Duration. Velocity. | Relative Value.| Actual Weight. | 
Constant to H a 4} cw, 
6 hours. 4 0 : 


Native carts may be seen on the road with 38 muns of grain, 
drawn by 6 bullocks, well fed and five animals ; 10 or 12 miles 
being the days march in 6 or 8 hours ; giving 43 cwt. per bullock, 
which is about the regulation allowance for a 9 pdr. 

Bullocks of this description are fully equal to the carriage of 2 
muns. The average calculation for Brinjaree droves, ill fed and 
of an inferior description, is 14 mun, giving the ratio of the draw- 
ing to the carrying power, much the same as in the horse. 


Having thus estimated the power, it may not be irrelevant to 
offer a few remarks on the other circumstances connected. 


” Food. 


The inferior description of food on which the camel will sab- 
sist, is well known, and might on occasions foint out the great 
propriety of using this animal for draught. But whether for this 
purpose, he may not require high and good feeding remains to be 
ascertained. The present Surwans place great reliance on mesaul- 
lah's, ghee, etc. of which the expense is great. 

If fed on the system now followed, of 10 seers of bhoosah any 
3 scers of gram, daily; the cost of actual feeding will be some- 
what in favour of the single camel, compared with the single 
horse, taking the labuur of the grass cutter, in the light of the 
bhoosah. In comparison with the single bullock, the expense 
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wil be equal. The great advantage will consist in this, that 
fewer animals will perform more work. The decrease in the 
tumber of camp followers is not without its value. 


Stable Attendance. 


This point involves the question, how far are the Surwans of 
camels and drivers of bullocks to be looked upon as stable atten- 
darts. It is evident that the drivers of bullocks, and the riders of 
camels, render a less number of Artillerymen necessary for the 
wrvice of the battery, asin the Horse Artillery, where Artillery= 
men perform the duties of drivers, hence only a portion of this 
expense can he charged, to the head of “ Stable Attendance 3" 
under any circumstances, some must be necessary, and as the pay 
of the Surwan is high, 7 Rupees; stable attendance may be fairly 
estimated at 2 of that of the horse, whose syce is solely charge- 
able to this head. 


Repairs of Harness. 


From the simple nature of the harness and equipment, one-half of 
the allowance for the horse will fully answer. The medicine may 
be equal ; the mesaullahe, if as necessary as now made out, will be 
aheavy item of expense. Stable appointments simple. The ad- 
Vantage will consist in the reduced number of animals, 


Value of Life. 


This is a question I have not the means fully to answer ; but 
am informed, that camels are subject to several diseases, some of 
them fatal in termination ; infectious to a degree, and unobserved 
in attack, They are not liable to galling; though equally with 
the horse to lameness. Some anxiety is usually expressed to the 
chance of chest lameness, if not warded off by the exhibit of 
Memullahs, perhaps inflammation of the lungs from violent exertion. 

The duration of horses in the Artillery, is certainly not above 
9 years, when their age may be taken as 18, giving 8 years of 
efficient work. 


The camel arrives at maturity at 5 years old, and is considered 
‘much longer lived animal than the horse, but the rates of casualty 
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I do not know. He would certainly afford 8 years of efficient work. 
The ratio of mortality in bullocks T do not know, he is fit for 
work at 4 and would perhaps give 6 years of efficient work. 


Harness. 


The first attempt in the camel, differs but little from that in use 
with the Horse Artillery, except in size. The new contrivance is 
simple in the extreme ; and if found to answer, possesses many 
advantages; the heavy collar is reduced to the size of a harness 
breast strap, through a ring at the bottom of which the collar bar 
passes, but with this great advantage, that the ends, in place of 
resting on the neck of the animal are suspended to the bow of the 
saddle; and from its elevation all weight is taken off the neck of 
the animal, and every interference with the action of the shoulder 
obviated. It would be worthy the attempt; if some similar eleva- 
tion could now be given to the bow of the Horse Artillery saddle. 


The traction is from the body by a strong girth, ending as usual 
in the saddletree. The advantage of this with even two traces, is, 
that from the reduced length, the strain is unelastic, and constant, 
an advantage of some value, when it is remembered, that the num- 
bers of pairs of horses being increased, from 2 to 4, reduces 'the 
power of the individual horse, from 6 to 4. It also gives 2 places 
for the application of traction, the side and the neck, in the event 
of either becoming galled. The point of attachment is near the 
centre of gravity of the animal, which is perhaps an advantage, con- 
sidering that the body of the animal moves almost uniformly paral- 
Jel to the surface, and not by the elevatiou of the fore-quarters as 
in the horse. 


The line of traction is slightly upwards, considered the most 
favorable inclination. 


With reference to the single trace from the body, and I had no 
Opportunity to try double, it has in a greater degree the advantage 
of simplicity, and that it affords third point for traction. But 
over the sand to Dadur, it did appear to me to cause some twist- 
ing of the body, not previously observed ; it also caused the 
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wheel camels to exert themselves, perceptibly, more than those 
with long double traces from the shoulder. 


The traction of the leaders from the pole, and shortness of all 
the traces, would prove a serious ebjection to quick turning or 
sharp Field exercise. 


The cost of a set of harness complete, will not exceed 12 
Rupees 8 Annas; the present Horse Artillery harness may be 
estimated at 25. 


The saddle, jhool, and joodilah, will admit of considerable 
decrease in weight ; and increase of appearance, but no diminution 
of cost. 


> 


Supply. 


The mode of supply will naturally form anitem of enquiry. In 
this respect the upper Provinces possess the facility for an equal 
supply of either animal, in cases of sudden demand ; both bul- 
lock and camel have a superiority over the horse, as both are pro- 
curable without difficulty, while the supply of horses depends 
entirely on the studs, because these establishments have completely 
Tuined the native dealer, and consequently diminished, almost an~ 
nihilated the native breeder. The horse requires a much longer 
time to make him fit for harness, while I am told the camel takes 
to it with little or notrouble. Hansi, Dadree and Ihughur are 
famous for their breed of camels. 


Application. 


The horse is found almost in every country and climate, may be 
transported by ship, or boat ; over every surface of country, level 
of mountainous, wet or dry; thrives equally well in hot or cold 
climates. 


The camel is too high to admit of any useful transport by 
ship or boat, is considered the peculiar animal of a dry sandy 
soil; nor is the term ‘ Ship of the desert” clothed with 
any unreal poetic metaphor. As yet our experience of the 
camel in traction, extends only to his own peculiar soil, at the 
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most favourable season of the year; whether he can draw equally 
well in mountainous districts, over sharp and flinty roads, remains 
to be tried. We have the best possible proof, that they will not 
live, much less thrive, in a damp or wet climate. Bad and narrow, 
roads materially affect his power. 


Even the habits of the bullock is not so circumscribed as that 
of the camel ; he can travel slowly but surely, over every surface 
of country, thrives equally well with the horse, suffering chiefly 

- from extreme heat, which affects his powers of labor, more than 
those of the camel or horse. 


The temper of the horse is generous, though not capable of 
much attachment; he can by kindness*be rendered extremely 
tractable; can be urged on occasion, to a very high exertion of 
speed, and duration; is always of the same temper, and always 
ready for use. The camel is docile, but when “ must” treacherous 
and unsafe ; far too sluggish and lazy by nature, for excitement to 
any great pitch of speed or increase of power ; nor can he sudden- 
ly, I fancy, be called upon for any great duration. Suwarree ca- 
mels require constant training to be kept to their work. The 
camel is peculiarly quiet at work, moves well by night, surely, 
silently, but slowly. 


The bullock is patient; but incapable of increase of exertion 
is soon knocked up, by any trifling addition to his average 
work, quiet at picket; and also moves well by night. 


Proportional Estimate of the value, in traction, of the Horse and 
Bullock, compared with the Camel. 


Horee. | Bullock. 


Camel. 

Food ...... seeees « 1 1g 1 
Stable Attendance. yo oi 14 + 
Repairs of Harness, Me e . 1 2 | + 
Value of Life........... eee ee . 1 0 i) 
Cost of Harness. ....ecseeee . 1 2 t 
Power at low velocity say 34 or 4.. f 2 13 3 
» _ high velocity say 8.... -| © |infinite o 

Application .......... 2... 1 } 

ONb rie secloensleves deve shea ccee sees eeces 1 3 
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Calculation of the Monthly Expense, of simply moving one Gun, and 
one Waggon, by Horse, Camel or Bullock Traction. 


Horses 12...§ Spare...18 Minimum 


> 
ro 


Cost of 18 Horses, at 500 Rupees each, reduced to a rougl 


Anouity, payable in 8 years.......... .- o 4] Oj 
Food, 44 seers of gram each, daily, at 40 seer 

» _ 8 giass cutters at 3 8 — per month.. 0 
Stable Attendance, 18 Syces at 4 8 — ....cs.ee see eee SI]—l— 
Repairs of Harness, Medicine etc. at 4 — — per Horse...,.f 72| 0| 0 
Cost of Harness at 25 — — per sett, reduced to a rough! 

annuity for 8 years, the period it will last........-..02+-.f 7} 4, 0 

Total Rups. 4) 0 
Camels 8...3 Spare...10 Minimum A 


Cost of 10 Camels, at 100 Rs. reduced to a rough annuity for} 
B years 1.2... ccoces cece ssccccscccccserecccccsccsssecs 
Food, 3 seers of gram each, daily, at 40 seers eel 
» 10 ,, bhoosah each daily at 4 muns....28 12 —., 
Stable Attendance % Horse, or 3 Rupees per Camel... 
Repairs of Harness, Medicine at $ single horse.... 
Harness at 12 8 — the sett, reduced to a rough annui 
B YCATS cocceveveee: wanna vevceees 


rr) 
Ss 
i} 
ooo of 


Lele 


Bullocks 16...3 Spare...19 Minimum 


IF 3 seers of gram cach, daily, 

» 10 4 bhoosah each, daily at 4 muns.... 0} 
Stable Allowance, § of Camel or | Rupee each..... ... 19 0} oO} 
Repairs of Harness, Medicine etc. at } Camel or 8 annas 
Harness reduced to a rough annuity for 6 years............. 0,15] 0} 


Total Rups.f118/13] 0 


These calculations may at first sight appear much against horse 
traction ; but will be found no more than the direct ratio of their 
respective applications, which is the grand result that should go- 
vern every species of outlay, and is perhaps an illustration of the 
wiedom of Providence, which ever economical of its power, has sel- 
dom created two animals, with precisely the same powers and appli- 
cability. 

The present trial, sufficiently proves that camels can be em- 
ployed for traction, in favorable weather over sandy soils, the 
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very country, which prevailing opinion points to, as the side ob- 
noxious to invasion. 


Their application requires no alteration in the present gun or 
waggon carriage, simply a longer pole, with a supply of cheap 
and common harness. With these at a moment's warning, a 
battery of any desired calibre, could be quickly despatched from 
any magazine ; with this further advantage, that ata slow pace, 
equal to that of Cavalry, very long marches might be made, and 
the artillerymen of the battery, brought to the field of action 
fresh, and capable of more effective service with their guns. 

The experiment should perhaps be extended for some longer 
time, as continued labour and exertior, often bring to light defectey 
not apparent under limited experience. 

Variations of road, weather and face of country, should be con- 
sidered, with their combinations. 

APPENDIX A. 
Journal of March. 


Place. 2 Remarks 
o ¢ ijsio 
3 & jel|s rs 
a 6 As 


4 A 


6 Nov.| Moondbuk. 4 
Jukhowdah. | 3} |10) 3.Camels start without noise or confusi- 
| girth runnin, back ; a second after al 


on ; one halt, occasioned by _leadii 
heavy piece of ground near Baha- 
| doorghur. I suspect the single trace 


Road round Delhi very sandy, intermix- 
ed with sharp and large stones, try- 
ing to the feet of camels ; remainde: 
of road, sand, in soine of the hollows 
very deep ; come the whole distance, 
without one halt over very heavy: 
ground, the Artillerymen alighted ; 
camels maintained one steady pace,| 
aud did not appear heated or dis- 
tressed. 


a 
° 


7th 


will not answer, if camels become! 
| much drawn up on work. Road 


sandy and flat ; animals not heated, 
or distressed. | 
ee a 


— —__. 


| 


| Place. 


| pate, 


| 


th = |Khotuck. 
Oth Khurkharah 


————; —___! 


Tith {Mudahul, 


ee 


12th |Bansi. 


iad 


| 


SthNoy’ Khurawur. lang 


|_| 
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APPENDIX A. 


Journal of March, continued. 


st 


ltr 


| Remarks. 


3 
g 
o1. 
a{¢ 
Zle 
Bjz 
Star light and cool; road sandy and 


oT sala! 
| flat, except a slight rise round Ro- 
hind, where one pole camel ran back 
a little; some little whip required ; 
men got of the gun twice in heavy 
road. QOne camel slightly collar] 
| galled ; but fault of collar. 


10 " Walked steadily for one hour, and then 
broke into slow trot, keeping up the 
pace till reaching the town. The 
animals move the guns with appa- 
rent ease, except over some heavy 
strips, which occasioned their break- 
ing into a walk: some little urging 
from the whip appears called for, 
perhaps from the natue of the ani- 
mal. Pole collar of the 9 pounder 
of the new pattern, with single trace} 
outside ; road firmer with less sand, 
little or no noise or rattle of chains. 


15/33 Steady pace until Mudenah, here al 
slight rise and very deep sand, which 
brought the guns up ‘for a moment. 
Artillerymen alig hted when animals 
immediately collared. 


Steady walk to Mohim,) 


14 |8} Road sandy. 
round which road very deep, a rather] 
stecp ascent beyond the town : brought! 
the camels up until the Artillerymen 
ch alighted. Some whip required, no 


accident, 


3'Pooting firmer and road somewhat 
harder ; observe no difference in the 
traction, from the one or two traccs. 
Steady pace. Increase of pace on bard 
strips of road very perceptible. 


Date. 


20thNo. 


wo 
.: | 


rm 
=I 
a 


rey 
~) 
3 
Z| 


rc 
= 
>| 


~ 
a 
= 
a 


~ 
a 
=. 
=| 


230 
APPENDIX A. 


Journal of March, continued, 


Gre 
Place. | Remarks, 


| Distance. 


1134 | ingabout among cuts of canal ; camels 
very patient among broken ground, 
walking with the eavalry, forced every, 
now and then to break into trot to| 
recover lost ground. Road hard andi 
less sand. 


Bhurra 3.30 
Bowaney. 


13 /33/Road firm, but much cut op ; muchtime, 
lost in winding round bushes. Trot} 
14 miles before His Excellency, 
Keep up with cavalry, by an occasi- 
onal trot. Infantry did not arriv 
for one hour. 


Munhera, | 2 | 73/33)Road very sandy and winding round 
bushes, came on with cavalry. No, 
accident, except breaking tail 
couplings. F 


Chotah Clear of camp at } before 6 ; wander- 


Dadree. 2 | 83/44/Road narrow, winding and deep sand, 
draught very heavy on animals, who! 
appeared more distressed. The sin 
gle traced camel did appear to straio| 
and twist more than others, particu 
larly the pole ones, cavalry beat us 
a little at end. One collar trace} 
camel lame. 


Umlotah. 12.35 |10}/4 |Road firmer and better. Camels came, 
along with more evident ease th: 
yesterday. Side trace takes m 
work out of animal, strain being con- 
stant and unelastic. 


Jhughur. {3,35 |134!33/Road firm but heavy from repair, rat 
slow as we were “ intrain.” Came 
took no notice of crowd near the 
town ; nothing disturbs them. 
Bupuny. {2.50 |11}/4 |Road much as usual, but footing rath 

\ firmer ; kept up with the cavalry. 
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Journal of March, continued. 


ee et 
f Place. 4 8 Remarks. 
8 o aS . 
: Bj aig 
a GA le 
j38 Noy, araraas 1.40) 44| Road very bad, toonarrow toadmit oftwo 


ed some delay, a goud deal of whip- 
ping necessary to make up lost 
ground : sandy and winding. 


a HI camels abreast ; one fell which creat- 


—. 


oth | Sfudeepore. “erry 50 {103} 


ME: broad but very deep in sand, 
camels brought up once or twice to 
a stand, and laboured a good deal ; 
Present load is a maximum. Single 
trace certainly took more out of pole 
animal. Cavalry beat us by 10} mi- 
nutes. 


——— 


va De, 


2 of A Road sandy and heavy, intermixed with 


stones and bricks. Kept up well 
with cavalry, being in train of His 
Excellency. 


APPENDIX B. 


Measurement, 


eight of 

IF; Camel 21 hands or. Saeeelaeis 

= tea to point of should 
ulder to point of rump....... 5 8 


Total space occupied..... 9 6 
From hed g 
» Pole ¢, 


Of leading camel.... ...... 
» Spling . 


© Splinter bar 
©r bar to muzzle of gun... 


‘Total space occupied by gun and camel....36 2 36 | 2 


Le 
Nhe rear Trace 8ide...- cece cseccsscoscceene® 
collar 


sci eading n side. 
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Weights, 
Weights. | 
st. Ib.'oz 
Golundaaze in Military dress with sword . . 9 4) 5l 
Serwan in undress... oc 8, 210 


Trace with chain 
Breeching .... 
Collar. co. eee 
Pad, Rope, Gudalah. 
Saddle ...... seeee . 
Whip ..cese.see ee weMesismese ieee » 012 


‘ Total complete..Ibs 106 0 or ..... 
Weight of a 24 pdr. howitzer complete .......0..40+ 


New Harness. 


Collar strap .. 
Trace.. 
Girth... 


mow 


Letter No. 44, from Major General J. R. Lumury, Adjutant 
General of the Army, dated Head Quarters, 25th January 
1838, to Major General Sir W. Casement, k. c. 8., Secrelary 
tothe Right Honorable the Governor General of India, Military 
Department. 


With reference to the Letter, which I had the honor to address 
to you, on the 19th ultimo, on the subject of experiments, which 
have been recently made, in adapting camel draught to ordnance ; 
I have been instructed, by His Excellency the Commander-in- 
Chief, to forward for the information of the Right Honorable the 
Governor General, and for such further notice as His Lordship 
may think fit to order; aletter in original to my address under 
Gate the 10th instant, from Major P. L. Pew, together with a 
journal of his march from Delhi to Ajmere, with a 9 pdr. gun 
drawn by camels. 


Letter from Major P. L. Pew, Commanding 2nd Battalion Ar- 
tillery, dated Nusseerabad, 10th January 1838, to Major Gene- 
ral J. R. Lumusy, Adjutant General of the Army. 


For the information of his Excellency the Commander-in-Chief, 
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Thave the honor to forward a Joumal of my march from Delhi 
to Nusseerabad, with the 9 pounder gun drawn by camcls—The 
entire distance 244 miles was performed in 15 marches; but had 
fodder been procurable and I not kept back by bullock hackeries 
the greater part of the way, it would have been done in seven, 
notwithstanding the badness of the road, which is, probably, the 
most sandy and heavy one in India. The camels did their work 
most admirably, and though without fodder they fell not off in 
flesh, nor were they at all fatigued by the march down. 


T tried all kinds of harness, and endeavoured, but unsuecesfully 
to gall them with collars. None of them were in the slightest de- 
gree galled, altho’ my own three buggy horses, pulling in turn 
an emply buggy were badly so, by the time I reached Kurrunsir, 
168 miles from Delhi. 


Major Pew’s March from Delhi to Nussecrabad, witha 9 Pdr, 
Gun drawn by Camels, 


Nusserrapan, 31st December, 1837. 


Marched from my house at Delhi on the 14th of December 1837, 
to Sohul-ke-Sarai 15 miles, with the 9 pounder drawn by two camels 
and 6 camel carts hy way of experiment—Road bad and stony— 
Broke one of the cart axletrees. On reaching the encamping 
ground, sent back the two camels of the cart with the broken axle 
to Delhi for a fresh cart. 


15th December.—To Hursooke Garre 13 miles.—First part of 
the road good, latter part very sandy and heavy—encamped on 
the sand hills. The fresh cart from Delhi came up here at 11 
o'clock A.M. The two camels quite fresh, although they had, 
firstly dragged a loaded cart to Sohul-ke-Sarai 15 miles—secondly, 
returned to Delhi 15 miles—thirdly, brought up a cart to Sohul- 
ke-Sarai 15 miles, where they took up the load of the broken cart 
and came on to Hursooke Garre, 13 miles ; having inall, gone 58 
miles within 28 hours. 


N. B. No fodder procurable—fed the camels on 5 seer of gram 
each. 


16th December.—To Patoode 13 miles—Road very sandy and 
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heavy the whole way—No fodder procurable—fed the camels 
as yesterday. 


17th December.—To Kewarrie 14 miles.—Road heavy and sandy 
nearly the whole way, tho’ not so bad as yesterday.—A pole of one 
of the carts broke to-day owing to aknot in the wood—no fodder. 


18th December.—Halted to make a new pole, and entertain some 
bullock hackeries to carry my servants’ families and their baggage. 


19¢h December.—To Shahjehanpore 16 miles.—Road much bet- 
ter to-day, tho’ the first 3 miles were sandy. No fodder. 


20th December—To Goojurbus 18 miles.—Road sandy in parts, 
passed the deep sandy bed of a river, 1 wile in extent. The bul- 
lock hackeries which started 2 hours before the gun, though earry- 
ing only half the usual load, and assisted by numerous servants did 
not reach camp until 3 hours after the gun's arrival. A difference 
in speed of 5 hours in 18 miles. No fodder. 


21st December.--To Prangpore 18} miles. Road as far as 
Kutpootee (10} miles) good, but there deep in sand, and sandy 
all the way thence to Prangpore. Considering that the camels 
had had no fodder since leaving Delhi, aud that one single pair 
(never changed) had already brought the gun nearly half way to 
Nusseerabad, I deemed it unnecessary to tax their powers to the 
utmost any farther, and I accordingly towards the close of to-day's 
march, hooked ona couple of leaders to the gun, and resolved on so 
doing in future, whenever the road should prove heavy or sandy. 
The bullock hackeries, which started 2 hours before the gun, did 
not reach camp till 6 hours after it No fodder procurable. 


22nd December.—To Bhowbra 114 miles. Four first miles very 
sandy, afterwards better, tho’ sandy at times. The bullock hac- 
keries which started with the gun to-day did not come up till 4; 
hours after it. No fodder. 


23a December.—To Munnohurpore 13} miles. Road very deep 
in sand the first three miles, and for the next two miles deep, tho’ 
less so than the first 3. Latter part of the march very bad again. 
The bullock hackerics which started with the gun, came up & 
hours after it. No fodder. 


ane. 
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24th December.—To Samote 11 miles. First part of the road 
very deep in sand, and gradually rising to the Pass, between low 
hills, where it is unusually heavy in sand. A short steep sandy 
ascent leads to the top of the Pass, after which altho’ sandy for3 
miles the road becomes much more easy, tho’ generally of a difficult 
nature. The pull from the last ground to the top of the Pass was a 
trying one. 1 had to hook on camels as lealers to the bullock 
hackeries ; which tho’ lightly loaded, and assisted by camels to the 
top of the Pass, did not reach camp till 4 hours after the arrival of 
the gun ; notwithstanding that they had started two hours before it. 
Nofodder. Rain in the evening and as the weather looked threat- 
ening I ordered a halt to-morrow. 


25th December.—Halted Samote. No fodder. 


26th December.—Hearing that there lay some very heavy sands 
immediately in our front, and which it would be extremely diffi- 
* cult to clear in the dark. [there being now no moon in the morning] 
T moved the camp across them last evening, and came on to-day to 
Korrunsir 244 miles, according to the Quarter Master General’s 
Toute, but instead of 244 miles only, the guides having taken 
us from village to village in the dark, by way of getting themselves 
speedily relieved, we lost the road and had to find our way to 
camp by footpaths and deep sandy fields, which must have add- 
ed some 6 miles to our route, so that the actual distance travelled 
"asabout 30} miles ; two-thirds of which was through the deepest 
‘and. 


This was one of the most trying marches for draught animals I 
ever met with, and the camels performed it nobly, the last 10 
tiles, one continued pull through deep sand without an inter. 
val of hard ground. The bullock hackeries, which started at 2 
A.M (21 hours before the gun) didnot reach camp till 6} P. 
M. and then s0 completely knocked up, that I ordered them 
and part of my camp to halt the following day, and to come on 
afterwards by the usual short stages. My camel carts up to 
this place, where I left them for the sake of the guards’ Protection, 

invariably kept pace with the gun, since leaving Delhi, 


21th December.—To Jobncer 10 miles ; first 5 of which very 
deep in sand, road afterwards lighter and better. 


236 


28th December.—To Sahowrah 17} miles, first 3 miles heavy 
sand, next 3 lighter—then again sand for 6 miles, but first part of 
this only heavy. 


29th December.—To Kehlana 15} miles, very good, some sandy 
gravel at Doodir and other places, came in cleverly. 


30th. To Nusseerabad, 33} miles: marched at 2 A. M. to Hurrah 
163 miles ata walk, then at sunrise (rotted the remaining 17 into 
Nusseerabad, where the gun arrived at } past 9 a.w., the camels 
notin the least fatigued, nor were any of them in the slightest de- 
gree galled by the harness during the march dowa from Delhi. 


Letter No. 82, from Major General J. R. Lumuny, Adjutant Ge. 
neral af the Army, dated Head Quarters, Simla, 14th February 
1838, to Major General Sir W. Casement, k. c. B., Secretary 
to the Government of India, Military Department. . 


T am instructed by His Excellency the Commander-in-Chief, to 
request that my Lettcr No. 60, of the 3d Instant, may be placed 
before the Right Hon’ble the Governor General, and reference be 
made to the 14th paragraph of the same. 


As connected with that paragraph, His Excellency directs me 
to say, that he submitted questions (as in the accompanying paper 
A) to Captain Anderson, of the Horse Artillery, who was in charge 
of the guns and camels during the march heretofore detailed ; and 
as the answers to these questions convey useful information ; I am 
directed to transmit the same to be attached to my letter first 


referred to. 


A. 


What was the cost of feeding the/Gram 4 seers eachl06,,] 5,, 
15 camels which accompanied the 2 Bhoosah 10,,,, 76,,14,, 
guns and carriages, with the Com-Ghec, Mesaulah _115,,15,, 
mander-in-Chiet, this autumn from Grinding gram 4,,—» 
Delhi until their return to that —_- 
place ? Total, .203,,12 ,, 
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For how many days, supposing the 41 Days from 1st Nov. to 
tame gunshad been equipped with] 11th of Dec, 28 bullocks. 
the ordinary number of bullocks, and/Gram 3 scers each. 149,,11 % 
bad been marching the same num-|Bhoosah 7 ,, » 100, 7,, 
ber of days, what would have been|Salt Mesaulah 3,,10,, 
the cost of feeding those bullocks eect grinding 455 


Total, .257,,12,, 


The cost of the persons who col-|Would all be paid by the 
lect the food to be included in each!Commissariat. 
instance, No Establishment allowed 
for the purpose. I obtained 
it by my own people from ba- 
zars. 


MEMORANDUM. 


The camels therefore cost less than bullocks would have cost 
by nearly }, and Iam doubtful whether the bullocks would have 
been capable of performing the march with the Infantry. 


(Signed) H. Fane, 
Mth February 1838, General. 


Statement shewing the number of Men and Animals required for 
equipping the Experiment Bat tery at Delhi, under the scru- 
tiny of Major Paw. 

Deut, 3p Arrit 1838. 


1 Captain. 
2 First Lieutenants. 
1 Second i 
] Subadar.....eeeeee 
2 Jemadars .. 
1 Brigade Havildar,.. 
5 Havildars.... 
6 Naicks.., 
2 Buglers ...eeeeees 
48 Privates... ..0 eee 
1 Hand Bheestie..... 
1 Tent Luscar....-¢¢. 


Golundauze. 


3 


Sirdar Sowars....++ 


54 Camel do. wees 


1 


1 
2 
2 


1 
1 
2 
63 
5 
1 
6 
1 


Bheestie....++ sees 
Maistry Smith. 
Filemen. 
Forgemen. 
Hammerman. 
Maistry Carpenter. 
Workmen do. 
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‘ Driver Company. 


Bhagree camela from 5 to 8 years of age. 


9-Pounder Guns. 


24  ,, Howitzer. 


Waggons. 
Artificer’s Cart. 


(Signed) P. L. Paw, Major, 
On Special Duty at Delhi. 
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LIGHTNING CONDUCTORS FOR POWDER MAGAZINES 


Letter No. 54 of 1841, from the Hon’ble the Court of Direc- 
tors, dated London 23d June, to the Governor of Bengal, 
being areply to letter No. 39, of 1841, dated 17th March, 
transmitting further papers, on the subject of providing 
Lightning Conductors to Magazines. 


1, “ These papers together with those transmitted by the Govern- 
ment of Bumbay with their Military letter of the 2Ist January 
1841, No. 5, having been laid by us, before Professors Faraday, and 
Daniell, we have been furnished with their sentiments on the sub- 
ject in letters, of which copies are herewith enclosed.” 


2. ‘As these scientific individuals adhere decidedly to the 
opinion formerly given by them in favor of attaching lightning 
conductors to Powder Magazines, we have resolved in conformity, 
with your suggestion, to provide a supply of copper rods, of the 
yequired diameter, viz: one inch, for the purpose of being used as 
conductors to the several Powder Magazines in India, according 
to the plan recommended by Mr. Faraday.” 


Letter from Professor J. ¥. Dantewt, dated King’s Col- 
lege, 10th May 1841, to P. Metvitte, Esq. Secretary 
Military Department, 


“ According to the directions contained in your note of the 19th 
ultimo, I have read and carefully considered the collection of papers 
which you have transmitted to me, regarding the subject of light- 
ning conductors, and have now the honor to submit the following 
remarks for the consideration of the Chairman, and Deputy Chair- 
man of the Court of Directors.” 


“ T regret extremely that Dr. O'Shaughnessy should have been 
angered by my report of the 24th August 1839, and that ‘in his’ 
second report of the 24th June 1840, he should have indulged 
himself ina tone of asperity towards me, which is as unnecessary 
asitis unusual, in such communications. I have turned with 
some anxiety to my report, to see if any expression had dropped 
from me, which could fairly be interpreted as inconsistent with 
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that respect which I had always entertained for his character, and 
abilities, and am happy to say Icannot reproach myself with any 
such inadvertence. I felt, indeed, at the time, that the urgency of 
the case required that I should express the strongest disseut from 
the conclusions at which Dr. O'Shaughnessy had arrived, but 
nothing was further from my intention then, or is now, than any 
departure from that courtesy which ought especially to prevail in 
scientific discussions.” 

“J am happy to observe,that the wide variance of Dr.O'Shaugh- 
nessy’s opinion, with mive, which be announces will practically 
be of very little importance, in as much as he states himself to differ 
in but a slight degree from the opinions of Mr. Faraday.” 


“ Dr, Faraday commences his report in the following words, ‘‘ my 
opinion is in favor of lightning conductors” and he concludes 
asfollows. ‘ In my opinion a good conductor, well connect- 
“ ed with the earth, cannot do harm to a building under its pro- 
“ tection, i. e., though it may induce a discharge upon itself, it 
«+ cannot induce a discharge upon the building, and the discharge 
« in itself cannot give rise to any secondary effects which are 
“ likely to place the building in more danger, than it would have 
« been subject to, had the conductor not been there.” 


“ How Dr. O'Shaughnessy reconciles “ within a slight degree” 
this decided opinion in favor of conductors with his own, is not of 
so much consequence, as that he should act upon the decision to 
which he professes todefer.” 


“ ‘The danger of delay is again apparent from the explosion in 
June last, of the corning house at the powder works at Mazagon, by 
astroke of lightning, the building unprovided with any conductor ; 
with regard to thie, as with the similar explosion at Dum Dum, 
Dr. O'Shaughnessy would probably draw a distinction between 
the building, anda properly constructed Magazine, arched and round- 
ed, and in its outlines of low elevation ; but granting that the dan- 
ger is greater in proportion to the elevation of the buildings, T can- 
not admit that such buildings are exempt from danger, or that the 
question of erecting conductors near them, is altogether different 
from that of attaching conductors to private dwellings or ordinary 
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buildings. Inthe grand system of natural operations carried on 
in athunderstorm, even considerable elevations bear little pro- 
Portion to the enormous surfaces which are brought under induc- 
tion, and do not influence the discharge to any great extent; in 
proof of which, the lightning has often been seen to strike the 
level of the sea even in the vicinity of high masts of ships armed 
with conductors. It is true, that the chances of a low building, or 
of an equal area of soil or terrace being struck are small, but 
what prudent man would run even this small risk where the stake 
is so serious and the cost of insurance so slight.” 

“Dr. O’Shaughoessy seems disposed to aduit, that safety may be 
given to a building from direct and ordinary discharges by 
conductors “ erected in such a way that no point of the roof shall 
“ be further from the conductor than twice the length of the 
“ height of the conductor above the level of the roof,” but he 
adds ; “‘ this applies only to flashes from clouds in a calm atmos- 
“* phere and above the building, the area of protection is unques- 
“ tionably much contracted under the circumstances so common 
* in India, of a thundercloud being blown with hurricane velo- 
* city across a plain before a furious storm.” 


* This distinction I am quite at a lossto understand. I will not 
suppose that Dr. O'Shaughnessy means to compare the velocity 
of lightning with that of the most furious squall that ever blew; 
or that he wishes it to be inferred, that the latter could have the 
slightest influence upon the former. If as we have every reason 
to believe, lightning travels with something more than the velo- 
city of light, its transit between the cloud and the earth must be 
completed in an inappreciable moment of time, and whether in a 
calm atmosphere or in a hurricane, its direction will be that of 
Jeast resistance at the single moment in which the discharge is at 
once commenced and completed. The object of the lightning rod, 
is to present a course of less resistance than that of the object 
which it is meant to protect. No paroxysmal storm (if I understand 
the term) would have power to cause it to deviate from this course, 
Dr. O'Shaughnessy has strangely misunderstood my words, which 
jhe quoses in the margin of his secqnd report, and makes great .use. 
ofthe misconception ; he says, “‘ Mr. Daniell bas indeed stated 
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© that a pointed bar must cause a silent discharge without erplo- 
* sion.” 1 am quite sure that if he will take the trouble to repe- 
ruse the paragraph, he will be candid enough to allow, that I have 
stated no such thing.” 

* T have said that a pointed conductor will draw off silently and 
safely, a considerable portion of electricity from a charged cloud, 
but it can possess no power of determining a disruptive and des- 
tructive discharge at a point where it would not otherwise occur.* 

At points where it would otherwise occur, of course the dis- 
charge would take place, and I am not indeed surprised that Dr. 
O'Shaughnessy should be unable to comprehend how Mr. Daniell 
could have fallen into such a misconception.” 


“ Upon reconsideration, I trust that he will allow that there is no 
immediate necessity for my repeating the very simple experiment 
which ke has done me the favor to suggest; 1 entirely agree 
with him, that it is quite essential that no misconception should 
arise, and I freely admit what] have never dreamt of denying, that 
an explosion may occur to a pointed conductor ; what I deny is, 
that ifthe conductor be properly constructed, any injury will arise 
to a neighbouring building from such an explosion.” 


“In the next point I fear 1 have the misfortune to differ again 
very materially from Dr. O'Shaughnessy, he undertakes to shew, 
that the quantity of the electricity passing, may be so much greater 
in quantity than the single conductor can convey in the time of the 
discharge, that a considerable part, pay the whole of the excess, 
moust pass to the adjacent objects. Now the only measure of the 
capability ofa conductor to convey a discharge, is ite capability of 
resisting fusion. If it be fused by the discharge, a considerable 
part I admit, must pass to the surrounding objects. Even in the 
case of non-fusion, I have no doubt that a small portion would 
pass through a small interval of air from the main conductor to 
another good conductor placed at avery short distance from it 
The charge would divide itself upon the two conductors in pro- 
portion to the facilities of transit, which the two passages would 


* I of course mean without the small circle cf protection, with- 
in that circle it has the power of determining the discharge upon itself, 
rather than upon other parts. 
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offer, inclading of course the high resistance of the interval of 
tirtbrough which it must leap. But one of the obvious precautions 
in erecting a lightning rod, is to place it ata great distance from 
any such good conductor.” 


“The instance adduced from Mr. Arago’s collection, of Mr. 
Raven's house in Carolina, is an example of an insufficient con- 
ductor being melted, and of the consequent passage of the excess 
to a conductor in the neighbourhood. The accident to Dr. 
Goodeve's house upon which Dr. O'Shaughnessy has laid so much 
tress, would not have proved the contrary even had the distance 
between it and Mr. Trower’s conductor been only 20 feet, as 
originally stated. The distance of 66 feet, which has since been 
ascertained as the true distance between them, placed the house 
beyond the protection of the conductor according to M. Biot’s 
opinion, which Dr, O'Shaughnessy deemed the case completely to 
Salsify. Dr. O'Shaughnessy must now himself allow, that this could 
not be an instance of lateral deviation from a conductor. In ac- 
knowledging this great mistake in his letter of the 11th September 
1840, Dr. O'Shaughnessy refers to me, in terms so unusual either 
in official or scientific communications, that I shall refrain from 
further comment, only assuring him, that he greatly mistakes my 
spirit, and that so far.from triumphing in the overthrow of this 
main fact, upon which he has founded so long an argument, I am 
even now disposed to grieve at the unnecessary acuteness of his 
. feelings upou the occasion.” 


“ In discassing however the question,what is the greatest mass of 
metal, a flash of lightning can fuze, Dr. O'Shaughnessy has mis- 
taken the law of the distribution of statical electricity upon the 
turface of bodies, for the law of the conduction of current electri- 
city through them. Nothing is more certain, and nothing more 
generally admitted by all competent authorities upon the subject, 
than that the conducting power of all bodies is ceteris paribus, 
directly as the area of the section through which the electricity 
passes. I believe that Dr. O'Shaughnessy would find it difficult 
to produce one fact which shews it to be “ the surface which the 
electricity pursues.” 


“Itis this fundamental error, which has led him to imagine, that 


244 


the surface of a conductor may be inadequate to convey a quantity 
of electricity, although this be iusufficient to melt or even to heat 
the whole length of the “ metal.” 

“Dr. O'Shaughnessy’s observations upon the power of conductors 
to attract lightning; being only personal to myself, the public ser- 
vice docs not require that I should notice them, and Ishall there- 
fore willingly pass them by with one remark, viz: that “ drawing 
“ off silently and safely a considerable portion of electricity from 
“© acharged cloud,” and, “ attracting a flash of lightning” are 
not very like synonymous terms as he asserts them to be.” 

% With regard to the dangers to be apprehended from a lateral 
discharge, 1 have-no expectation of convertivg Dr. O'Shaugh- 
nessy tomy unchanged opinion, that with properly constructed 
conductors, there is nothing tobe apprehended from it, but the 
thatter has been go fully discussed by the most eminent electricians, 
that I think the court will have no difficulty in coming to a correct 
conclusion without attaching any particular importance to our 
unanimity upon a subject. The deliberate opinions of Dr. Faraday 
aiid Professor Wheatstone, with the reasons of their conclusions 
upon the subject, are fully recorded in the report of the Com- 
mittee upon lightning conductors, which wasin the possession of 
Dr. O'Shaughnessy at the time of writing his last report, and to 
that I have nothing to add.” 

“ As however Dr.O’Shaughnessy hasselected “ an experiment with 
“the leyden bottle to exemplify his statement,” and illustrated it 
with two diagrams, and as from his so doing it might be inferred, 
that he supposes that it has escaped the attention of Dr. Faraday 
and Professor Wheatstone, as wellas of the Committee who made 
the report ; although, as he states, “ all electricians have seen it, 
“and the existence of the spark is universally admitted ;” I think 
that I cannot be excused from giving at length the grounds of my 
opinion that he has totally misunderstood the results of this com- 
mon experiment.” 

“Upon comparing Dr.O’Shaughnesay’s dingrams with the directi- 
ons hehas given for conducting the experiment, it will be obvious 
that he has omitted one part of the apparatus in use, by increasing 
the mass of which ‘* as he very properly states,” the success of each 
attempt at obtaining the lateral spark will increase viz: the prime 
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conductor ; from this it appears, that he supposes his jar in con- 
fact with the prime conductor, and the diagram should have been 
of this kind,—fig. 31.” 


“ Here 4 represents the prime conductor, now when this system 
of bodies is under charge, we can distiuguish it into two portions, 
the main charge which is sustained by the glass placed between the 
metallic coatings of the jar, and a secondary charge, which is sus- 
hined by the air which is interposed between the prime conductor 
and surrounding objects, of which the metallic ball Cis one, the 
ball Cis in the opposite state with regard to 4, just as the outside 
coating of the jar is, with regard to its inside coating. Upon the 
application of the discharging rod two simultaneous discharges 
take place ; the main discharge, which is incomparably the great- 
est, which neutralizes the two electricities upon the opposite sides 
Of the jar; and a secondary discharge, which places the prime 
Conductor 4 in equilibro with C and other objects with which it is 
in communication. This secondary discharge will therefore obvi- 
ously be proportioned to the size of the prime conductor, as Dr. 
O'Shaughnessy correctly states, and independent of the prime con- 
ductor itself,a very small portion of free charge, as ithas beencalled, 
or charge sustained by the air to surrounding objects, will always 
be found upon one or other surfuce of acharged jar, from which 
awire and ball projects, as usual, beyond the coating.” 


“The circumstances however of anatmospheric charge, can never 
Tesemble those of the arrangement I have been endeavouring to 
explain, and the conditions of a thunder cloud and an equal area 
ofthe earth’s surface with the interposed air, are exactly similar 
to the coatings of the jar and their interposed glass alone, without 
the possibility of any associated system of bodies at all resembling 
the prime conductor and the ball, such a secondary spark as that 
adduced by Dr. O'Shaughnessy could not therefore occur.” 


“Dr. O'Shaughnessy may possibly consider this explanation of 
“an experiment which all electricians have seen,” as a successful 
application of my “ ingenuity in placing the question in a less in. 
telligible point of view,” but it is nevertheless one that has fre- 
quetly been given by the first electricans, and is indeed obvious. 


. 
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“Tn adverting to Mr. Snow Harris's conductors for ships, itis 
much to be regretted that Dr. O'Shaughnessy should not have re- 
ferred to the evidence of facts, derived ‘‘ from the experience of 
many years which proves the efficacy” of his plan. It is fully 
detailed in the report of the Committee, and Dr. Faraday 
observes, that he “ could not but appeal to the evidence 
“of experience, ships fitted with his conductors had been ex- 
“ posed to severe lightning, and the electricity had been known 
“to descend by them with perfect security to every thing on 
“ board, nor was there, so far as he could learn, any instance on 
‘* record of lateral explosion.” 


“ With this evidence before him, it is scarcely to be conceived 
that Dr. O Shaughnessy could have expressed a wish, that “ his 
“humble voice could reach the Lords of the Admiralty” in 
disparagement of them, or that he should have ventured to insinu- 
ate, that they were advocated by men who had “ other than pub- 
“lic interest,” at heart, and pledged “ scientific notions to 
“ maintain.” 


“ | think that it would be a useless occupation of your time, to 
enter upon any further discussion of Dr. O’Shaughnessy’s opinions. 
The evidence is so complete as published in the several reports 
upon the subject, that without regarding any difference of opinion 
between Dr. O'Shaughnessy and myself, the Chairman and Deputy 
Chairman and Court, can have no difficulty in coming toa right 
decision upon this important question; and when I recollect that 
the efficacy and safety of lightning conductors has been maintain- 
ed from the time of Franklin, to our own times, by such men as 
Passon, Dulong, Gay, Lussac, Davy, Wollaston, Arago, Faraday, 
Wheatstone, and Snow Harris, and that no fact has been substan- 
tiated of any damage having arisen from such conductors of proper 
construction, either from lateral explosion, or otherwise, all assert- 
ed instances to the contrary having invariably, like the accident 
to Dr. Goodeve's house, been disproved upon proper investigation, 
I cannot doubt that decision will be to direct the careful erection 
of sufficient conductors to all the Magazines, of powder throughott 
the Company’s dominions.” 
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“T need scarcely assure you, that should the Chairman or De- 
puty Chairman, desire any further explanation upon the subject, 
it will give me the greatest pleasure to afford it, to the best. of my 
ability, either personally, or in writing, as they may require.” 


P.8. “ Ina letter from the Military Board to the Governor in 
Council, I observe that a question is submitted as to the case of a 
Magazine situated upon a rock, to which I have no hesitation in 
replying that if a perfect communication were made, between the 
Conductors and the water in the excavated reservoir, the provision 
Would be quite sufficient for carrying off the electric fluid.” 


Letter from Professor J. F. Daxiaut, dated King’s Col- 
lege, London, 15th June 1841, toP, Matvitue, Esq. 
Secretary Military Department, 


“T have looked over and attentivelyconsi dered, the additional 
collection of papers upon lightning conductors, dated Bengal, 17th 
March 1841—which you have done me the honor to transmit, and 


have found nothing to induce me to alter my report of the 10th 
May.” 


“Tn Dr. O’Shaughnesay’s letter to Major De Bude of the 30th 
December 1840, he insists more strongly than ever, “ that’ every 
“ fact in the history of lightning shews it to be surface of conduce 
“tors and not mase which is required for the safe conveyance of 
“ the electric discharge.” 


“This I have already pointed out as a fundamental error, which 
affects most of his reasoning upon the subject. If there is one 
law of electricity better eatablished than any other, it is, that the 
conducting power of all bodies is directly as the square of the 
diameter of cylindrical rods, or as the area of the section whatever 
the form may be.” 


“ Inerecting lightning conductors, it would be a fatal mistake to 


rely upon the surface without regard to the thickness of the 
metal.” 
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Letter from Professor W. Faravay, dated King’s Col- 
lege, London, 9th June 1841, to P. Metvitte, Esg.Secre- 
tary Military Department. 


“1 have received your letter of the 3rd instant, and aleo from M.? 
Daniell the various papers it refers to; I have reperused Dr. 
O'Shaughnessy’s first papers and my reportof the date of 5th 
September 1839, and have now read Mr. Daniell’s report of the 
24th August 1839, and Dr. O’Shaughnessy’s further communicati- 
ons and remarks. These with the other papers, I have carefully - 
considered, andasthe general result, beg to say that I see no 
reagon to alter even a word of my former report.” 


‘In saying so much, perhaps I say every thing tbat the Hon’ble 
Court of Directors, desire of me, for it is probably more the judg- 
ment of the individual, than the reasons for the judgment that is 
required. The latter it is almost impossible for any man to give 
fully, inacase where there are arguments and reasons on both 
sides of a question, for the bearings of these become almost infinite 
innumber, by reason of the variation in degree of force which 
they possess under varying circumstances ; and at last, it is the 
discretion, experience, tact and caution of the person which give 
to his opinion any worth, it may, in reality, possess.” 


“ But as the present is a question which is referred back tome, 
T ought perhaps, not to think it one in which the mere opinion, 
without reasons will suffice, and yet I find a difficulty in going fur- 
ther into the matter, forseeing and deeply regretting a particular 
tone and character which some parts of the communications have 
acquired, I am exceedingly anxious to keep myself quite clear frona 
it, and may perbaps find this rather difficult. However, in what I 
may further say, I shall avoid referring to the opinions { agree with, 
or differ from, as much as J can; yet without withholding my owa 
opinion on any of the important points which are essential to 
the case, and are intended by the Court to be submitted to me.” 


“There are I think three points under which all that is for con- 
sideration may be arranged.” 
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let. Whether « good lightning conductor can cause a discharge, 
where there reould not be one other mise. 


2nd. Whether when the electric fluid falls upon a conductor, 

apart may not pass from itin the form of lateral discharge and 
Occasion harm. 

3rd. Whether at the moment the lightning conductor is struck, 

it may,by induction upon the gunponder casks lined with copper, or 

other metallic masses within the Magazine, cause sparks to pass 

_ between them without any actual lateral passage of liyhtning from 
the conductor. 


As to the first ; I have already said that I think a good condue- 
tor, may under certain circumstances cause an electric discharge 
totake place where otherwise there might not be onc, that in fact 
itcan virtually attract the lightning. It is to this quality that it 
owes much of its usefulness if it have any ; for unless it could di- 
vert the discharge (within certain limits) froma place where the 
lightning would otherwise have fallen, the conductor would have 
Rouse. But that it should cause a discharge upon itself, and also 
at the same time upon a neighbouring object, as in the given case 
of Dr. Goodeve’s house, and that not by a lateral discharge, ig 
what I see no reason to expect either from principle, my experience, 
orauch events as have come tomy knowledge. 


It ia said that Dr. Goodeve saw the flash divide, part going to 
his own house in the verandah of which he stood, and part to the 
lightning conductor of the neighbouring house. When flashes 
occur so close to, and over a person taken at unawares as in this 
cae, it is exceedingly difficult to distinguish exactly what takes 
place as to the direction of the electric flash, for there are many re- 
markable and confusing effects that simultaneously occur; still, 
admitting the division, I cannot but think the conductor acted as 
it ought to do rather than as it ought not, and that there would 
have been a much heavier explosion on Dr. Goodeve’s house if 
the condutor had not in part averted it, though at the distance of 
60 feet, than did occur under the existing circumstances, 


2d. The most important point however, is, whether when the elec- 


tie fluid falls upon a conductor, a part may not pass from it in the 
Jorm of lateral discharge and thus cause harm. Belore I make 
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further remark upon this head, I must repeat the words T used 
in my former report, “I have no fear of lateral discharge frona 
“ gq well arranged conductor. As far as I understand lateral 
* discharge, itis always a discharge from the conductor itself. 
“Tt might be very serious from a badly arranged conductor (and 
“ in fact: makes them worse than nothing) but with a good light- 
“ ping rod it can be but small, and then not to badly conducting 
“ matter as wood or stone, but only to neighbouring masses of 
“ good conducting matter, as the metals which, either ought not 
“ to be there, or if they are necessarily present, ought to be in 
« metallic communication with the lightning conductor itself. I 
« gm not aware that lateral discharge can take place within a 
« building when a lightning conductor outside is struck, except 
“ there ke portions of metals as bellwires, bolts &e., which 
“ may form an interrupted conducting train from the conductor 
% to the interior.” 

That a lightning conductor well arranged as to its termination 
with the earth, especially if not of sufficient thickness, may give 
lateral discharge in the form of brushes and sparks, even when 
the quantity of electricity passing through it is not a thousandth 
part of that required for its fusion, or which the conductor could 
safely convey if alone, I can well believe and understand ; but for 
this to happen, it requires an arrangement whichI have already 
protested against above, the effect when it does occur is due to the 
resistance which even the best conductor makes to the passage of 
the electric fluid, and will be understood if I briefly describe a few 
experiments which I have made for my own satisfaction. We 
cannot always it is true, say that our apparatus accurately repre- 
sent natural circumstances ; for the two sides of a Leydenjar do 
not correctly resemble the state of a cloud and the earth, the con- 
ducting power and aggregation ofthe charged surfaces are differ- 
ent, and go is the state of the medium between them, but the gene- 


tal principles are the same. In these experiments I used the mere 


spark ofa large and good machine, employing no Leyden jar. fig 32, 

Ais the knob of a large prime conductor, B ametallic ball 6 
inches in diameter, the distance from it to 4 being variable between 
the limits of 4 and 10 inches, C and D were wires of copper 40 
fect in length, and each well connected at one of their ends with a 
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large and extensive series of water-pipes W, one of them was ,'y of 
an inch in diameter and the other ¢s of an inch. 


When either of these was connected with the ball B,and elec. 
tric sparks passed from 4 to B, the electricity was conducted 
away perfectly by the wire, but when the end of the other D,. was 
brought to within a small distance of C in any part between 
£ and B, a lateral spark passed from the conducting wire 
to the approximated wire atthe same time that the principal spark 
passed from 4 to B. The lateral spark was brighter and larger 
according as the part of the conducting wire from which it was ob- 
tained, was nearer to the ball B—and further from the water pipe, 
and this is an important point, for the water pipe here represents 
the earth in a well arranged lightning conductor ; when the wire 
D was taken off from the water pipe, and made fast to another set 
of pipes as its final discharge, still the same effects occurred, 
When a person standing on the carpet of the room tried to draw 
this lateral spark from C, by approximating the knuckle, he could 
scarcely obtain any traces unless he held the wire D in his hand, 
and then the badly conducting matter of his hand could draw a 
very fecble spark. This lateral spark was still more beautifully 
shewn to depend upon the resistance of the matter of the wire, by 
taking a piece of wire O, about 10 or 12 feet long, and making it 
fast on to Cat E, and then bringing the other end near, at some 
part towards B as at H, for a lateral spark passed at H shewing a 
certain division of the discharge through the two wires © and O, 
When a similar wire Jf was brought near to the wire C at K and 
at J, not being in contact at either place, then every time the light- 
ning flash passed between 4 and B, a small spark passed from the 
principal to the secondary wire at Z, and one from the latter back 
to the former at KH; to complete this kind of observation, the sin- 
gle wire C was removed, and replaced by a bundle of five parallel 
wires well connected at the two ends, and as their respective 
diameters were 35 $$ $$ of an inch, they were together equal to 
a copper rod above one-third of an inch in diameter, and 40 feet 
long, representing vot unaptly a lightning rod of small thickness, 
still when the flash passed between 4 and B, lateral sparks could 
be obtained from any or all of these wircs at the-parts towards the 
ball B. 
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I changed the discharger C, which represents the lightning 
conductor, and made it to consist of a fine copper wire only , of 
an inch in diameter: the same general effects were obtained, 
the lateral spark being however longer than before. I made the 
lightning distance from A to B vary from 8 inches to 2 inches, and 
took the lateral spark continually from a certain spot near B, i. e 
about 6 feet from it. The Jateral spark was nearly half an inch 
long, and quite as long for the two inch lightning spark as for the 
4 inch or & inch lightning spark, a result dependant on the circum- 
stance that the 2 inch spark though containing less electricity ie 
a quicker spark than the 8 inch or longer one, time being here 
concerned in a manner evident to an electrician. 


Talso made the lightning distance a constant interval of ¢ of an 
inch, and then compared the effects of small sparks from the con- 
ductor only, with those of a denser spark of a larger jar, to illus- 
trate the influence of quantity. The lateral spark was the same 
length in both cases, but much brighter when the jar was used 
than when only the conductor spark was employed. In all these 
experiments with the fine wire C, an excellent discharger was 
used for D, (being a wire | of an inch in diameter) for the pur- 
pose of exalting the effects. 


That these lateral discharges were really due to the cause I 
have assigned namely, the resistance in the metal to the passage 
of the electric fluid, and not to induction directly from the machine, 
was shewn by the following arrangement ; a part of the wire about 
J, was completely sheltered from the effect of the machine by large 
uninsulated metallic plates, and yet the lateral spark could be ob- 
tained, though not so bright as when the plates were away. In the 
latter case, induction acting on the return discharge was combin- 
ed with the lateral discharge. 


Here then are lateral discharges, and occasionally from a rod 
40 fect in length, equal to $ ofan inch in diameter, well connect- 
ed with a discharging system at the part representing the earth in a 
lightning rod, and that when the electricity sent through was cer. 
tainly nota five thousandth part of that which the rod alone could 
have carried safely. What then, it may very properly be asked 
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can justify our placing such an instrument as this near a powder 
Maguzine ? 


In the first place, it may be replied, that all these striking 
instances of Jateral discharge, are obtained by using a good lateral 
conductor, having in all these cases but one,a good discharging 
temination with the earth, and which therefore is itself a lightning 
conductor acting conjointly with the principal one. In the next 
place, where it was not in connection with the earth or conductor 
itwasrunning parallel to it, and, virtually connecting parts at dif- 
ferent distances from each other on the lightning rod, and so shew- 
ing ite functions ; in the next place it is found, as has been stated, 
that the lateral discharge is always greatest near the top of the light- 
ting conductor (or its representative) and diminishes to nothing 
towards the lower end, and in the last place, even with the finest 
Wire,and the most exaggerated and best lateral conductor, the 
lateral spark contained but a small portion of the electricity of the 
principal or lightning spark. 

Now it is by diminishing or removing entirely, the influence of 
all these circumstances that a lightning conductor becomes a safe 
ueighbour. It should consist of a sufficient body of excellent con- 
ducting matter, and it is considered thatin this respect a copper 
tod, one inch in diameter is enough ; it should be well connected 
by copper plates with the moist ground or water, it should rise 
high above the building to be protected, it should be placed near 
toit, that what directive influence it has over the lightning may be 
Used in protecting the building ; it should not come near masses or 
metal in the building, as a metal roof, or an iron column, or spoutof 
leaden pipe, or bell wires ; or if it does, these should be metallic- 
ally connected with it, and should themsclves not go near to 
Other metallic masses in the building, and remain unconnected 
with them. In fact, the principle is to make all that may act as 
conductors, and which ould act if the lightning rod were not 
there, a part of the conductor ; that no interruptions may occur in 
the electric course, and to give this course afree discharge into 
the round; the stored powder and such conducting masses 
being at the same time purposely separated from each other as far 
us they Properly or conveniently can. 
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Asageneral illustration, I may take Dr. Goodeve’s house with 
its vertical window bolts, and say, that if a good lightning conduc- 
tor were fixed in that house, and made to run parallel with the 
bolts at the distance of a foot or so, itis very possible, that, when 
lightning struck the conductor it might discharge in part to the 
bolts and much harm might be done, but if those bolts were in good 
metallic communication with the lightning rod, no harm would 
be done; and further, if the lightning rod were away, it is almost 
sure that the bolts without it would be struck, as in fact appears to 
have been really the case ; for I cannot think the striking was due 
either to lateral discharge, or the attractive influence of the light- 
ning rod standing 60 feet off. 


A question has arisen with regard to the surface and the mass of 
a lightning rod ; in the present case the question is of a mixed 
nature. As aconductor, surface has no influence over the power 
of the lightning rod, and copper plates or ribbons may not be sub- 
stituted fora copper rod of equal superfices. The conducting 
power is as the square of the diameter in round rods, or in fact, 
directly as the sectional area, whatever the surface may be, a cop- 
per rod an inch in diameter is considered as sufficient, the conclu: 
sion being the resul tof general observation of natural and experi- 
mental phenomena ; flashes of lightning, thoagh very awful and ex’ 
ceedingly intense in action, have not so much quantity of electrici- 
ty in them as many phenomena which continually pass unobserved 
before us; and frequently cannot fuze copper wires } of an inch in 
diameter, or even such as are only { or ;'5 of an inch thick. 


But as every metal opposes resistance to the passage of electri- 
city, and is therefore an imperfect conductor, so surface and the 
shape of that surface hasan influence, and does to a certain extent 
affect the lateral discharge. 


In fact, whilst the conductor, as our wire C, can givea lateral 
spark, the electricity which can cause that spark, is,in relation 
to external bodies governed by the laws of statical electricity, aud 
hence the influence of surface, its effect however in a lightning 
conductor unless purposely exalted and sought for, can be but 
small. 
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The third point is; mhether at the moment the lightning conduc- 
tor is struck, it may, by induction upon the gun powder casks lined 
with copper, or other metallic masses, within the mayazine, cause 
sparks to pass betreeen them, without ary actual lateral passaye of 
lightning from the conducctor? Such a case would according to 
my view, be a case of returning stroke, and be distinct from lateral 
discharge, the principles of such a ease are easily illustrated, 
Suppose 4. fig 33, a charged electrical surface, cither that of a 
cloud, or of a prime conductor ; B a lightning rod well arranged : 
and Cacouple of metallic cases, standing one on the other, but 
separated by a sheet of paper, a cloth, or a thin piece of wood. 
As the surface 4 becomes charged positively (we will assume it to 
be so) the upper end of the lightning rod B, and the upper case 2 
will become negative by induction. 


Upon the discharge occurring to the lightning rod, the inducti- 
on upon C would cease more or less, and it is possible that at that 
moment a spark should pass between the upper and lower metallic 
cases. But this can only happen if the cases C have been exposed 
tothe induction of the cloud or machine as it rises in intensity, 
before the spark passes: if they are protected from this, as I think 
they are most perfectly, by being within a building and under a 
roof, then no case of this kind can occur. 


Ifthe metallic case or other mass of good conducting matter, be 
both exposed to the inductive action of charged surface, and 
alsonear the lightning rod, as at Z, then the effects of return 
and lateral discharge may be combined, for before the 
discharge on to the lightning rod, # will become negative by induc- 
tion, and at the moment of the discharge a lateral epark will pass 
from the conductor to it to restore its state. A metal roof uncon- 
nected with the neighbouring conductor might present this case, 
These are results very easily obtained with electrical apparatus and 
machines. 


Thasten to bring this letter or report to a conclusion. The 
whole question is, whether such a low object as a po wder maga- 
zine is safer with or without a lightning conductor. I cannot say 
that I have had very much experience of very powerful thunder- 
storms, or such as may compare with those in India, butI know 
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that in this country, very low objects are struck, and therefore I 
should protect bya lightning rod such as I was very anxious to pre- 
serve. In place of increasing the number of these around a build- 
ing, I would rather increase the height of the one or two used” 
by afew feet. The distance from the magazine I would make 
about, but not further than three feet. The other point mention- 
ed in my former report, I would again beg to urge upon your at- 
tention. The water tank at Mazagon powder works, would in 
my opinion, afford sufficient discharge, provided the communica- 
tion of the lightning rod with it be made by metallic plates im- 
mersed inthe water. - 
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To Tar 
DIRECTOR ARTILLERY DEPOT ST. THOMAS'S MOUNT. 

Sia,—I now write to redeem my pledge, either to justify or 
abandon the opinions advocated in my Pamphlet,* in answer to 
Liest. Ash, Bowbay Artillery, whose “ Remarhs’t have just 
teached me. 

A portion of his “ Remarks” being criticism on my style, my 
“tanner” of over-ruling objections &c, I leave unanswered; the 
wain objections he makes I will advert to as bricfly as I can. 


Tu November 1839, I think it was, my light 18 pounder iron 
gua did, with 54 lbs. of powder, throw shot to precisely the same 
height upon a target 1000 to 1200 yards distant, as the long 18 
pounder with 6 lbs. of powder, elevation being the same—my 
gun was about 18 inches nearer the ground, therefore the velocity 
must have been a trifle greater. 


Perhaps you will be kind enough to give the particulars,t of 
Which a copy must exist in the Office ; Major Blundell, Colonel 
Montgomerie, Major Wyach, and many others saw it, and admitted 
the great superiority of the short gun in accuracy. 

This I think, an answer to much of Mr. Ash's brochure, particu. 
larly to his belief that to make a very light breaching gun is as 
Wacticably impossible, as it would be to make a light anvil for 
heavy work. 

I will give two quotations bearing on this point. 

Gregory's * Lectures on Gunnery” says, ‘Some of the expe- 
“wets made by Sir ‘I, Bloomfield and Mr. Hutton, were 
“directed to this very point, and it was proved indubitably 
“ that while the strength of the powder, and bore of the 
“gun were the same, no change followed in the initial velocity 
“from varying the weight of the gun, increasing the metal, 
“ about the trunnions, or about the breech and cascable, by dimin- 
“ishing recoil, or by preventing it altogether, Mr. Robins also 
“lays down that cylinders of equal bores, and equal lengths, with 
“ equal charges of powder and balls, will discharge their shot 


° Vide page 137, + Vide page 158, 
# Given at the end of this letter, page 264. 
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“ with equal velocity, and adds, we must insist on the truth of 
__  thismaxim, how opposite soeverto long established prepossessions.” 

And Sir Howard Douglas ; naval gunnery, p. 121. 

“ Varying the weight of the gun, produced no change in the 
“ velocity of the ball.” 

Lieut. Ash has been misled by Sir Howard’s work, in which 
there is a very striking inaccuracy, contained in the passage which 
Lieut. Ash quotes. 

Sir Howard compares the performance of the lung 24, with that 
of the short, and Lieut. Ash draws the inference that the reduction 
of only 17 cwt. diminishes the utility of the piece by $th: now if we 
turn tothe Table VIII, page 294, in Sir Howard's own book we 
shall see, that by an oversight most likely, Sir [foward has com- 
pared the ranges obtained by the long gun with dibs. of powder, 
with those of the short gun using only 6lbs.; which is about as 
fair and as conclusive, if intentional, as the Woolwich trial of 
my gun, when fired with 4lbs. to theirs when fired with 6lbs. 


Compare the performance of the 2 guns with equal charges ! 


with 6 Ibs. with 4lbs, 
Long gun—Point blank 248 265 
Short ,, eS $3 221 288 iy 
Difference 27 in favor of long, 23 in favor of short. 
Long gun; at 2° Elevation 847 777 
Short ,, ay 832 745 


Difference 15infavoroflong gun. 32 
so that 15 yards range in 850 or 1 in 56$ is all that we really lose 
by cutting away } of the length of gun, 17 ewt. of iron ! 
Lieut. Ash is diametrically opposed to me inall points, insisting 
on the advantages of heavy guns, heavy carriages, and avowedly 
.“ agreat advocate for heavy proportion of dead weight.” 


But he will I am sure be glad to get rid of some of the weight 
to be dragged, when he finds that the light gun docs fulfil all the 
expectations of its constructor, docs realize those conditions which 
Lieut. Ash lays down as required in a battering guu, *¢ all of which” 
he says “‘ imply great weight of metal ;” that is it does throw its 
shot with equal momentum at equal angles with j of the charge re- 
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quired for that long gun which it is intended to supersede: and its 
recoil may be made more or less according to the will of the Officer 
in charge. 


Lieut. Ash thinks nothing but dead weight can check recoil : 
does hethen imagine that the recoil will be the same, however the 
axle is placed relative to the centre of gravity of gun and trail ? 


Suppesing in any gun now in use, E move the axle so far astern, 
asto be very nearly under the centre of gravity of gun and trail, 
so nearly that a pound or two pressing on the muzzle would raise 
the end of the trail in air; does Lieut. Ash think the recoil witl 
not be more lively than 1t now is?—clearty it will, and following 
out the reasoning, he will I think agree with the principles con- 
tained in my pamphlet p. 20.* 

It isnot weight that checks recoil, or rather that should be 
used to check it, but the relative placing of the absolutely indis- 
pensable weight ; the present system maximizes the dead weight 
tobe drawn by our cattle, minimizing the resistance offered to re- 
coil, I propose toreverse this, minimize the dead weight tobe 
dragged, but employ every pound of itto check the too lively re- 
coil: letthe prefession decide between us. 


Lieut. Ash thinks the iron trail will bend. If you will kindly 
givea drawing to scale of my carriage,f and specify thickness, 
weight, length, and depth, his fears will be removed. Its short- 
Bess secures it, as I pointed out in my pamphlet. 


Licut Ash admires the caution which induced Robins to speci- 
fy only 18 pdrs. and dowowards: now I think his motive was the 
same as mine ; in his day the Navy (vide James, Brenton, and 
others on naval history) used a vast proportion of 18 pdr. 12 pdr. 
‘guns, 9und even 6 pdrs. The 18 pdr. he recommended should be 
made into 24, and go on, simply because these were the guns then 
muse, which were objectionably heavy in proportion to their 
power; and my motive is just the same. I don’t propose to ream 
out the huge 32 pdr. gun; I don’t even meddle with the 24 pdr. 
simply beeause I am advocating a measure to benefit the Indian 


© Vide page 152. + Vide fg. 34. 
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army, and will never recommend their having 32 pdrs. in any other 
shape than the carronade, or a brass howitzer. 

Lieut. Ash objects to my illustration of the path of a ball in the 
bore ; I give it up: butit was merely an illustration, a simile, ex- 
pressly introduced with the word ‘somewhat similar.” 


Lieut. Ash thinks that fouling by firing is the grand secret which 
should decide windage: but I argue that if you will diminish 
windage, you may both shorten the bore, and diminish the charge; 
and I have proved it: Lieut. Ash will perhaps admit that fouling 
will depend principally on the two points, actual quantity of pow- 
der ignited, so as to form a residium, and superficies on which the 
residium may be deposited. Both of these I diminish—How then 
argue that diminution of windage (by which alone [am able to 
diminish fouling) is not permissible, because of fouling ? 


The bore I have given does not foul too much, is amply sufficient, 
(probatum est) fox firing bot shot, and in fact is considerably more 
than I would give ina future construction. 

I now come to Lieut. Ash’s observations on wrought iron asa 
material, which he says “ we perceive at once to be one of the 
“ worst materials which could be used. 


lle expresses very accurately the question, and then makes a 
few observations, which he requests all Artillery Officers to bear 
in mind. 

IIc notices the great weight of the English carriage ; then the 
great weight of the English gun ; then that Sir H. Douglas reduces 
the charge with the windage (which I have also done, in precisely 
the same spirit as Sir H. D., that is to acquire egual range at equal 
elevation) ; then the placing of trunnions in English guns; then 
the refuted assertion of the Woolwich Committee, and other 
points which I nced not now quote, as they are all fully discussed 
in my pamphlet. 


Now I pointed out the two first of these in my first pamphlet, 
but with a widely different intention—Lieut. Ash quotes them 
apparently to impress upon the Artillerist the great improbability 
of my being right, when I differ so widely from Woolwich—I am 
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fully aware of the disadvantage I labour under, but the Select 
Committee at Woolwich, when they pronounced my arguments 
erroneous, did not prove them so; I still hold the opinions then 
denounced, so cannot admit that my theory is wrong, because nem. 


The Woolwich Committee asserted that iron carriages were 
destroyed at once Ly shot striking them:—in reply I shewed that 
2 out of the three component parts are actually safer; the wheels 
having been proved so by their own Committee :—the axle neces- 
sarily so, because having actually less iron than theirs; and that 
the iron trail, covering only } of the space of the wooden checks, 
incurred only $ of the danger, was far more easily replaced 
if injured ; and lastly, that the ill success of one or two experiments 
in the construction of iron carriages, on different principles altoge- 
ther from mine, no more authorized the condemnation of iron as a 
material, than the breaking down of any timber carriage (and I 
have seen plenty of them break down, and heard of more) does the 
condemnation of wood. 


The Woolwich Committee reason thus:—The first experiment 
was a failure : the principle therefore shall be denounced ; hundreds 
of wooden carriages have failed, but they shall be continued ; altho’ 
one failure in iron shall exclude iron. 

Most of Lieut. Ash's other doubts and fears are set at rest I hope 
by this time, by the actual success of the experiment, of which he 
augurs so unfavourably, and I will ouly remark, that I asserted the 
ease with which a check of my trail could be changed, because 
I saw it done, by the people in Bramah’s yard, Pimlico, in a very few 
minutes with ease, one man carrying the cheek away, and bringing 
it up again : and in reply to his last, I answer “ yes :’” —The propos- 
ed gun and carriage is equal to any 18 pounder in the service: in 
all ways it is superior to any 18 pounder in the service ! 


(Signed) P. ANSTRUTHER, Captain, 
Madras Artillery. 


Rustomjce Corasjee, 


At sea on board the 
12th Sept. 1841. 
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Mumoraxbus of firings from Captain Anstrutner's light 18 pdr. and 
one in common use 9 feet in length, both mounted on heavy Field Carri- 
ages, with wheels of the same height. 


3rd February 1840. 


—_—____ 
: S 
s oo 
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434) 3} ay 1}45] 3 oO} 4 al ge a » (%B By - 
5 5-5] 5| 4] 1,35] 2'49) 41 7) & 1 the Target 4 feet. we 
6 2 2] 5) 4] 1/35) 2/45) 4] 4 » » 9 oy ” 
7S 4] 4] 4] 1/35] 245] 3) 8 * ae eee) > 
8 EB) 5} 4] 1/35] of O| 4) 2 Over the Butt 
oz 
1/3 6] 0} 2} Oo} 0} O} 4] 6 Over the Butt. 
2)7 | 6] Of 1/45) 2115) 5) 0 Struck the Butt 8 feet from the 
ec. ground. | 
1 32 al of o £ ” ” As » on 
doi 6) 0 } ” ” ” 
5 gs 6] 0 4| S Over the Butt. : 
6)= 2) 6 0 6] = Struck the Butt 7 feet from the} 
3-2 | ground. 
7/22!6 0 Over the Butt. 
12 610 Struck the Butt 15 feet from the; 
ground. 


The first four rounds were fired at a Target fixed on the face of the 
Butt as high as could be, the other four rounds were fired ata Target 
placed as for Praclice, in frent of the pile for hot shot. 
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STATEMENT RESPECTING THE NEW SERIES 
OF MILITARY AND NAVAL PERCUSSION 
ARMS, AND THEIR APPROPRIATE AMMUNI.- 
TION, &c. &c.—7tH MAY 1841. 


Micitary Percussion Arms. 


Mosket, Rank and File, for Foot Guards, Lovell’s pattern 
of 183%. 5 
Musket, Rank and File, for Regiments of the Line, 
pattern of 1839 
Musket, Serjeant’s rifled, for oot Guards, (two-grooved 
barrel.) 
Muskets, Serjeant’s plain, for Regiments of the Line. 
Rifle, Lovell’s improved Brunswick pattern, (two-grooved 
barrel,) with sword bayonet. 
Carbine, Victoria pattern, with swivel rammer, for heavy 
and light Cavalry. 
Carbine, double-barrelled, (not rifled) with swivel rammer, 
for the cape mounted rifle corps, 
Navat Percussion Arms, 
Musket, Sea Service. 
Pistol, Sea Service. 
Rifle, heavy Naval pattern. 


The nipple and the percussion cap or primer, are the same 
for all arms ; both Military and Naval. 


Minuitary Percussion Arms. 


The calibre of all percussion arms for Infantry rifle corps, 
and Cavalry, are so far approximated that they all receive 
the musket ball and therefore may be described as of the 
musket bore. 


The several charges of powder are as follows :— 
_ The musket ball cartridge. ..... oeeee 4) drams. 
Rifle ball cartridge p 
Carbine ball, cece cc eee eee eee 4 ‘ 
Blank cartridges for all percussion arms 3} 


The ball for muskets and carbines is the “ Old English 
Service ball,” weighing 144 to the lb. 


The ammunition for the percussion musket and carbine is 
made up like that for arms with the flint lock, viz., the 
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Dlank cartridge for exercise in blue paper, and the ball 
cartridge in white fine paper. 


The rifle is loaded with blank cartridge, loose ball, and 
greased patch. The ball is belted, and tied up in the calico 
patch with a black band round, shewing the belt —The 
cartridges are made up and packed up in dark green paper 
to shew that they are made with rifle powder. A proportion 
of tallow is issued with the ball for greasing them. The 
weight of the belted ball is 124 to the lb. 


The ammunition for the “ Rifled Musket for Serjeants of 
the Foot Guards” is the same as for Lovell’s Brunswick 
rifle. 


The ammunition for the “ Plain Musket for Serjeants of 
the Line” is the same as for the muskets for rank and file. 


The light carbine for the Royal Sappers and Miners, and 
the double barrelled carbine for the Cape Corps, are served 
with ammunition similar to that of the Victoria carbine, 


The Royal Marines are equipped with arms and ammuni- 
tion similar to those supplied to Regiments of the line. 


The proportions of ammunition to be supplied for each 
descriptions of percussion arm, are subject to the same regu- 
lations as those for flint locks. 


The proportion of percussion caps or primers for all arms 
is five to every four cartridges, or one-fourth more caps 
than the number of cartridges supplied.— The caps are sup- 
plied packed with the ammunition. 


All Regiments of Cavalry and Infantry, excepting Rifle 
corps, are furnished with a leather pouch and a tin magazine 
to hold the percussion caps. But these articles are suppli- 
ed by the ordinance only with the first equipment with per- 
cussion arms to the extent of the several Regimental Ista- 
blishments, and are paid for by the secretary at war. The 
same rule applies to the Royal Marines, repayment being 
made by the admiralty. 


_ The soldier’s general supply of percussion caps is éarried 
in the magezine which is placed in the cartridge-box. 


‘The caps intended for immediate use are carried in the 
small pouch made of patent leather on the outside for the 
better resistance to wet. This pouch is attached in Infan- 
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try Regiments to the coat on the right side by means of a 
ring, and so fixed as to be clear of the belt. In the case of 
cavalry Regiments it is attached to the waist-belt. 

Rifle Regiments are supplied with the tin magazine only, 
the caps for immediate use being carried in a pocket at- 
tached to the ball-bag of the Rifleman’s accoutrements. 

‘The implements in use for the musket and carbine are 
the following, and they are supplied to Regiments in the 
proportions annexed : 

One three-arm_ nipple-wrench, | To each Serjeant and 
with turn-screw, pricker,and worm. | Corporal of the several 

One spring-cramp for the lock, { Companies of a Regi- 
three spare nipples. ment. 

Making a proportion of eight of each of the former tools, 
and twenty-four spare nipples, to each company. 

The Ordnance Department has hitherto never furnished 
the soldier with implements for taking off the lock, or the 
part thereof for oiling it, nor is it desirable to encourage him 
to do so, more especially with the supcrior locks fitted to 
percussion arms, much injury being done to locks by frequent- 
ly taking out the screws and the springs, but as small detach- 
ments may occasionally have no means of obtaining the as- 
sistance of an armourer, either for replacing a defective nip- 
ple, or for taking off and oiling a lock requiring that opera- 
tion, the foregoing proportion of implements is supplied to 
the Serjeants and Corporals it being understood that the 
articles are to be strictly kept for the emergencies alluded to. 

The implements in use for the rifle and rifled musket are 
as follow: 

One three-arm nipple wrench, ) 


with tarn-screw and pricker (with- 

out the worm.) These are supplied with 
One ball each rifle and rifled mus- 
uo carried in the trap Kote 

Jeg. 


Each Serjeant andCorporal of the several companies of rifle 
Regiments, are furnished with the following implements also 
for the use of small Detachments in cases of emergency as 
before mentioned with respect to Regiments armed with 
muskets or carbines, viz: 

One spring cramp for locks. 

Three spare nipples. 

The arrangement made by the Master- general or Board, 
with the General commanding in chief, for supplying Regi- 
mental Serjeant armourers with the various articles required 
for the repair of the new series of percussion arms, from the 
ordnance stores at the cost price of those articles,and the list 
of ptices which the armourers are. autliorized to charge for 
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executing such repairs, are detailed in the General Orders 
dated Horse-Guards 30th March 1841, No. 552. 
; Nava Percussion Arms, 
The several charges of Powder are as follows : 


Ball cartridges 44 drams 
The musket { Blank an a es 
The pistol Ball do. py ae 
The Service musket ball is the same as that for land 
service Viz. 14} to the tb 
The pistol ball weighs 34 5s 


The heavy naval rifle ball very nearly 8 os 

The heavy naval rifle is loaded with blank cartridge, loose 
ball and greased patch—The ball is belted and tied up in 
the calico patch with a black band round showing the belt.— 
The cartridges are made with 34 drams of rifle powder, and 
packed in green paper. 

'- The proportion of ammunition supplied for the sea ser- 
vice percussion musket and pistol is the same as that fixed 
for flint locks. 

The number of ball cartridge supplied for the heavy naval 
rifle is 150 rounds to each rifle. 

The proportion of percussion caps for the navy is five to 
every four cartridges, or one-fourth more caps than the num- 
ber of cartridges supplied.—This proportion is packed with 
the ammunition, and, ia addition, one cap is supplied for 
each cartridge which the materials will make up, that are to 
be issued for the preparation of ball and blank cartridges for 
the-exercise of the men according to the scale inserted in the 
naval proportion. 

The following implements for the sea service musket and 
pistol, are supplied in the proportion annexed :-— 

The three-armed nipple wrench, . 1 to every 18 muskets. 
with turn. screw,pricker and worm. f 1 to every 18 pistols, 

P 1 to every 6 muskets. 
Spare nipples. .... theeeeeeeeeed Tto any 6 pistols. 

Spring cramps for the lock. ...2 to each of H. M. Ships. 

The implements for the heavy rifle are :— 

One three-arm nipple wrench, with turn-screw 
and pricker without the worm............ hes 

One ball drawer. ... 

One ball jag........ 

One bullet mould to every 6 rifles. 

Each rifle is also furnished with a plug-rod covered with 
woollen and greased, put into the barrel to preserve the 
interior from rust, and it should be so kept, when on board 
ship. 

F By order of the Master-General and Board. 

R. BYHAM, Secretary. 


Digitized y Google 
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SHAFTS WITH LIGHT FIELD CARRIAGES. 


Letter from Captain-Lieut. E. flarvy, Bombay Horse 
Artillery, to Colonel Smitu, Commanding P. 8. Force, 
dated Jaulnah, 3d September 1816. 


T have now the honor of reporting for your information, 
the result according to the best of my judgment, of the trials 
lately made, in consequence of the instructions which I re- 
ceived from you to that effect, with the new pattern shaft 
gun carriage which arrived in Camp from Ahmednuggur 
during the last month. 


Thave exercised the shaft carriage several times, with a 
gun mounted, limber boxes filled with ammunition, and two 
men upon them, separately as well as in Brigade with the 
other carriages; and am decidedly of opinion, thet the con- 
struction is very advantageous, and that itis desirable to 
adopt it for the service of the Horse Artillery. 


The trials that have been already made fully establish in 
my mind all the advantages which the construction promises 
on inspection: and not a single objection has been discover 
ed by any individual in the Horse Brigade. 


The wheel horses are of course alone effected by the 
difference, and they both appear to be greatly eased by the 
change. The near wheel horse, has no weight to carry be- 
sides the driver on his back The off-horse, although he 
carries the whole weight himself, is still materially eased by 
its resting on his back instead of the neck, and by its being 
equally divided on both sides. In halting at speed, both 
horses are greatly relieved by the stress of the forward move- 
ment of the carriage acting against the back, instead of the 
neck, as is the case with poles: and the inside part of 
the near horse’s breaching being fastened to the shaft 
8 well as the breaching of the other horse, both assist 
in stopping the carriage almost equally. This method of 
fastening the breechings to the shafts instead of the collars, 
also gives the horse great additional support in halting and 
going down hill. 


The haimes of the wheel horse’s collars which are fre- 
quently broken with poles, are not liable to be injured with the 
new carriage. Neither do the straps which support the 
thafts appear liable to any injury ; while the pole pieces or 
ala often give way to the force of the poles acting against 
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The shafts are certainly a great assistance in managing 
restive horses, and afford the most effectual means of using 
kicking straps. 

I am not prepared to say whether the shafts are more 
likely to break than poles or not : it appears however pro- 
bable, and from the greater difficulty of procuring wood 
proper for the purpose, requires to he particulurly provided 
for. This in my judgment need not create any difficulty. 
The shafts are readily shifted without occasion for workmen 
or tools, excepting a common hammer ; a sufficient number 
of spare ones can of course be furnished, and two may be 
disposed very conveniently on each animunition carriage, 
which would be an ample proportion. 


There is another advantage in the shafts: they can he 
shifted so as to answer for a single horse in draught. which 
under some circumstances would give it a particular pre- 
ference, as on a confined road in a mountainous country, of 
in case of an extraordinary loss of horses. And I beg now 
to observe that the French mountain Artillery carriages are 
made on this principle. 


The alteration necessary for the harness is extremely 
trifling, and does not by any means prevent its being used 
with pole carriages when required. 


I take this occasion to remark, thet the limber boxes of the 
new carriage, are not fitted up with the small partitions be- 
tween the shot in the manner which I had an opportunity 
of seeing in the Europe Pattern Carriages at Bombay, and 
which in my humble opinion are admirably contrived and 
much wanted, 


CONGREVE’S ROCKETS. 


Letter from Lieut. Col. H. Hessman, Bombay Artillery, 
to the Adjutant General of the Army, dated Camp at 
Seroor, 28th March 1819. 


I now proceed to report upon the Congreve Rackets in 
compliance with the orders of the Commander-in- Chief con- 
tained in your Letter of the 10th of October; the long 
delay that has taken place has arisen from my having ever 
since been absent from my baggage and papers, which have 
not yet joined me. ‘Io avoid however a still greater loss of 
time, the enclosed report is framed from memory, I hare 
been consequently precluded from entering into those 
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minulte which a reference to the practice book alone could 
have enabled me to have stated. 


General Report upon the practice with Congreve Rockets, 
the usefulness of the weapon for warlike purposes i in India 
and efficiency of the Establishment. 


Para Ist. The practice with Congreve rockets on the 
Bombay Establishment has almost exclusively taken place 
in Guzerat in the year 1817, under my immediate direction, 
they were found upon the two first trials to be 80 bad as to 
materially endanger those employed in the practice, in fact 
they usually burst at the first moment of ignition, this [ 
was, upon reflection, led to attribute to the shrinking of the 
composition from the heat of the climate, by which together 
with their being shook in travelling, vent was produced 
atthe head of the rocket and the premature bursting as 
consequent upon the general ignition which in that case 
would of course take place : under this impression I ordered 
several 13 pdr. rockets to be opened at the head, when my 
opinion was fully verified by the composition being separated 
from the case, and evidently moving when violently shook 
with the hand, 


2d. In order to ascertain whether rockets in that state 
could be made serviceable, I directed a strong composition 
to be poured into the heads, and after securing them as welk 
as possible they were fired and with invariable success, pro- 
vided, they were used ona frame and were furnished with 
shells cast with an iron tompion strongly glued into the 
case ; those alone we found it possible to secure firm enough. 
Those with round shells fixed by means of a wooden bottom, 
generally failed, owing to the bottom shrinking and splitting 
and probably occasioning the composition in the head of 
the rocket tocrack at the same moment from its adhesion 
tothe wood. 


3d. Few of any rockets so repaired, failed when fired from 
a frame, and a few succecded when fired from the ground ; 
in the latter case the agitation of the rocket previous to its 
quitting the ground usually knocked off the shell, and occa. 
sioned the case to burst within the first hundred yards, 


4th. The practice with rockets so repaired, as well as with 
some that appeared to have suffered less deterioration, was 
so excellent as to prove, that whilst undamaged, much might 
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be in certain cases expected from that power. Experience has 
however clearly shewn that the efficiency of those sent from 
Europe cannot be relied on; they must therefore be made in 
India: andl have no hesitation in affirming from my own 
experience with acomposition of the same power as the ori- 
ginal one, that they can be made as good here as at Wool. 
wich, with the exception of the shells, which should be pro- 
vided annually from England ; by this means a considerable 
reduction will take place in the expense, both with regard 
to the prime cost, and tonnage, and as no more need at 
any time be made, than will be required for aanual prac- 
tice or for Forces, as they take the Field, a constant sup- 
ply of fresh and undamaged rockets can be relied on. 


5th. The foregoing remarks relate exclusively to the 
Shell Rockets, the few trials that were made with conflagra- 
tion rockets were perfectly successful; owing no doubt to 
their construction being such as to preclude all possibility 
of their finding vent at the head, to which alone [ attribute 
the frequent failure of the shell rockets. 


6th. As to the utility of the rocket for warlike purposes 
in this country, it would appear to be far less general than 
in Europe where their greatest use is in the bombardment 
of large seaport towns froma distant anchorage, even in 
our sieges they may be considered of less use than elsewhere, 
as the space they require to be thrown into, is commonly so 
small as to add to the uncertainty which attends their ap- 
plication even in common cases and which is materially in- 
creased in windy weather ; added to which it is not so much 
the garrison as the unoffending and in most cases neutral 
inhabitants, that suffer by them ; and it must also be kept 
in mind, that such is the certainty of our success, that every 
place we set down before ought, from that moment, to be 
considered as our own property, and (as far as possible 
without risk of failure) spared accordingly. 


7th. This of course applies to the conflagration rocket 
only ; in the usual case of attacks on fortified Towns, and 
not on Hill Forts, or places containing a garrison only, in 
the latter instance bombardment of every description is ap- 
plicable and requisite, and from that by the large sized 
rocket, much may fairly be expected, when the space is 
sufficiently extensive to give a chance of tolerable practice. 


Sth. Itis from shell rockets, namely the 12 and 18 
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pounder used as Field Rockets, and from the 24 and 32 
pounders in bombardments, that most advantage is to be 
expected in Indian warfare; the Field Rocket in particular 
I consider as an arm of first-rate importance and efficacy 
against Indian Armies, provided the rocketeers are mount- 
ed, 


9th. As to the rocket establishment with the Bombay 
Army, none can be said to exist; a few men from the native 
Cavalry, Artillery, and Light Infantry were indeed trained, 
hut never taken from their Cops for that particular purpose ; 
in fact, it has been hitherto considered with us as merely 
experimental, enough however has resulted to shew, that 
rockets could in our future campaigns be rendered emi- 
pally useful, but as before stated, they must be made in- 
ndia, . 


MONCKS’ GUN. 


11 feet. 
oeeee Newt. 3qrs. 
Sree F 175 inches. 
Solid Shot Weight. ......se.-eeeceeeeeee 42 Ibs. 
Windage...... Soetalce ae 0-175 
Charge ss. 65 sid cate aeeaies 16 Ibs 


Range oo. cs aiceec oiwcwnneeces narwates 5527 yards. 


A “ compound shot,” a shell filled with lead, was project- 
ed 5720 yards, or three miles and a quarter, at a velocity 


during the first second, of time of 2400 feet per second, and 
occupying during the flight only 294 seconds. 


The comparative weight of the gun and shot is I to 220. 


This gun is intended to be placed on promontories and 
eadlands of maritime districts, to prevent any attack from 
met &c. and other purposes for which its extreme range 
ta it, 


Ranges with this Gun. 
PB. Bonde 52° 3° a 10° 15° elevation. 
400 700 1360 1750 2260 3200 4150 yards. 
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MODE OF ATTACHING ADDITIONAL DRAFT WITHOUT 
INCREASING THE LENGTH OF THE COLUMN OF HORSE 
ARTILLERY GUNS, &, AS PRACTISED BY CAPTAIN 
BRIND, BENGAL HORSE ARTILLERY, Fis. 35. 


A.—A swinging bar of about two feet in Jength, having 
aniron loop in the centre, and one at each end ; made of 
ash or any tough wood. B. A piece of two inch Europe 
rope, with a common hook at each end, (the length of the 
rope about ten or twelve feet ;—or rather, of such a length 
as will bring the horse attached when in draft, abreast uf the 
pole horses) one hook to be fixed in the eye of the centre 
loop of the swinging bar, and the other to be fixed to the 
drag washer C of the hind wheel (gun or waggon). A horse 
with pole traces is attached by fixing the trace hooks to the 
loops at the end of the swinging bar. By this means, foor 
horses abreast may be attached, and a team of twelve horses 
ean work (without extending the columnof march) in a heavy 
sandy country, where the breadth of the roads admits. I 
have tried this mode with success, particularly when cross- 
ing the river Soane, which owing to its heavy sandy bed, of 
about three miles across, is reckoned a march of itself. [ 
Lave even wheeled and reversed a team of twelve, but it is 
not a happy mancurre, tho’ in a steady draft, such a team 
will overcome any difliculty. 


A similar mode to this was proposed some years back, 
by a very able Otlicer of Bengal Horse Artillery, who wrote 
under the well known signature of old jack boots” but 
his proposal entailed an alteration in the drag ropes now in 
use and also drawing from the front wheel. Captain KE. 
Buckle onr Assistant Adjutant General Artillery, hinted ta 
me the advantage of drafting from the hind wheel, and I’m 
satisfied it is the best mode. sain, two inch rope is much 
wanted with each carriage, it is very useful for mounting and 
dismounting the guns and carriages, and the drag ropes may 
be required simultaneously with the swinging bars; on these 
grounds | deviated slightly from his original proposition. [ 
only prepared eight of these bars, ropes &c., and by this 
meaus [attached four horses abreast at the pole, or eight 
horses in all to two guns and two waggons,—the remaining 
four guns and four waggons had each eight horses in pairs ; 
and the whole crossed with equal facility, although the even- 
iny was warm, and the sand the heaviest for any continuance, 
lever met with, 
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NEW PATTERN INDIAN FIELD CARRIAGES. 


Letter from Captain J. M. Martin, Commanding 3d Troop 
Horse Brigade, dated Bombay 22d September 1841, to the 
Secretary to the Military Board, Bombay. 


May I request you will do me the favor to lay the follow- 
ing remarks connected with the new pattern gun, and 
Ammunition carriages, of the Battery now under my charge, 
before the Military Board ; in order that they may, should 
the Board deem them of sufficient importance, be brought 
tothe notice of the Artillery Select Committee. 


Copper Magazines.—These are in my opinion useless, 
and a needless expense—and I recommend that they should 
be abolished ; but if they must be retained they should be 
mach stronger than they are at present ; and as this would 
necessarily render them heavy, and unfit to be taken out of 
the boxes every time the gun is brought into action, they 
should be fixtures. ‘They should be made to open longitudi- 
nally, or (as I believe those formerly in use with the Madras 
Artillery had) have a round or square hole in the centre of 
the top ; with a cover ; the cover being secured to the top of 
the Magazine, by a light brass chain to prevent its being 
lost—The Magazines now in use are very badly made, and 
the metal is so thin, that when they are taken out of the 
boxes for Field Exercise, the weight of the cartridges bulges 
them so much as frequently to prevent their being put back 
again—I‘rom the same causes, the lids bend, and do not close 
properly, and from being made to open transversely--they 
are liable to be wrenched off, or otherwise injured by the lids 
of the Ammunition boxes closing, whilst the Magazines are 
open ; and this is a circumstance of frequent occurrence, from 
there not being any long joint hinges to keep the boxes open. 


The painted canvass Pouches formerly in use, are 1 think 
superior to the Copper Magazines in every point of view—[ 
can bear witness to their being safe ; for since I joined the 
Horse Artillery upwards of twenty-one years ago, I never 
knew the slightest accident to have been caused by their usa 
~—They effectually preserve the cartridgea from damp: they 
Prevent the powder shaking loose in the boxes ; they are 
particularly handy both in action, and at Field Exercise ; 
they are easily transported by a horseman in crossing a 
tiver, or in quick advances or retreats, leaving him at the 
same time both hands at liberty, either for defence or for 
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the management of his horse—whereas in a similar silua- 
tion with a Magazine both hands would be occupied, and if 
attacked, the natural impulse of self preservation, would 
cause the Magazine to be thrown away —and last tho’ not 
least, two rounds can be fired each time on coming into acti- 
on, where Pouches are used, to one where Magazines are 
used. 


If the Magazines are abolished, two canvass Pouches will 
be required to each Ammunition box—but if the Magazines 
are made fixtures, two Pouches to each limber will be suffi- 
cient. 


Lids of Ammunition Boxes recommended to be stuffed.— 
The lids of the new pattern Ammunition boxes are not 
stuffed, which is objectionable for the following reasons, viz. 


1st. From the surface being hard and smooth the men 
cannot sit so firmly on them, as they can on stuffed ones; 
and they are therefore more likely to receive injuries when 
going over rough ground 


2d. The men’s overalls are worn out by friction against 
such a hard substance. 


3d. When the carriages are exposed to the sun, the 
copper tops of the boxes become so much heated as to cause 
the wood underneath to crack and open, and several of those 
of my Battery, have already opened more than half an inch— 
this would be remedied by stuffing, as the heat could not 
then penetrate to the copper. 


4th. The canvass from being stretched tight and nailed 
over the sharp edges of the copper and wood, soon cuts and 
wears out, as may be seen on an inspection of my Battery 
which has been in use only a few months ; stuffing would 
remedy this also. 


5th. A man cannot go through a Field Day Parade on 
one of these hard boxes, without experiencing serious in- 
convenience either from chafes or bruises ; and as_ the health 
and comfort of the men ought to be studied in the perform- 
ance of their duties, this last objection alone, ought to be 
sufficient to cause the stuffed tops to be again adopted. 


Long joint Hinges.—Long joint hinges, such as were 
formerly in use, are required to prevent the lids of the Am- 
munition boxes from falling down, and injuring the arms 
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the men when taking out Ammunition or when packing the 
boxes; a man cannot easily take out a shot, without using 
both hands, the least move of the horses causes the lid to fall 
down and the man’s arms or hands thus become injured — 
The long joint hinge not only prevents this, but also prevents 
the lid of the box from straining the hinges, when thrown 
open. 

Lids of small Store Boxes.—The lids of the small store 
boxes should be made in one piece—with the hinges at the 
back—those in my charge have an opening along the whole 
oftheir length through which the rain penetrates ; and the 
small stores receive considerable damage—‘Those already 
made should be covered with painted canvass—The hasps 
ofthese boxes should be placed outside the lids—situated as 
they now are they break away part of the wood work onthe 
boxes being opened. 


Perches of Ammunition Carriages.—The perch of the 
hew pattern Ammunition carriage runs along the whole 
length of the platform, and cannot be replaced or removed 
without removing the whole of the frame from the axletree 3 
and unlashing and taking off, the four Ammunition boxes— 
A very large piece of timber is required to make a perch of 
this pattern, and should one of them break, which is not 
unlikely from the circumstance of their being much weaken- 
ed, where they ought to possess the greatest strength, by 
‘vo large bolts passing through them, to fasten on the saddle 
fora spare wheel : it would be next to impossible to replace 
it except from an Arsenal or from some of the principal Stati- 
ons—It would have been impossible to have procured a piece 
of timber of sufficient size to replace a perch of this pattern, 
daring the transit of the Army of the Indus throagh Scind 
and Affghanistan ; and for want of such a piece of timber, the 
broken carriage must on that service have been left behind or 
destroyed ; and the Battery it belonged to, would on being 
aalled into action have been deficient of so much of its Ammu- 
nition—To guard against such a contingency as much as 
Possible, T beg to suggest, that a plate of iron about a 
quarter ofan inch thick, and three or four feet in length, be 
Placed along the lower side of the perch ; extending to the 
front, and rear of the spare wheel saddle ; this plate should 
belet into the wood, and secured by the two bolts of the 
taddle, and by the two smaller bolts immediately in rear of 
it—The expense of adding the iron plate to the new perches 
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would be very trifling, and I think that with it there would 
be but little chance of their ever breaking ; { have proved the 
efficiency of the iron plate as will appear from the following 
statement, at the commencement of the Scind campaign I 
observed one of my perches (of the old pattern) to be badly 
cracked, and as I was not able to get a piece of wood to 
replace it, J put a plate of iron dnderaderts it and it was 
the only perch of my Battery that did not break before the 
termination of the campaign—Even supposing that a piece 
of timber of sufficient size to make a perch of the new pat- 
tern could be procured, | much doubt whether after a march 
the Troop Artificers would have time to make and replace 4 
new pattern perch during the remainder of the day, for on 
one occasion in A ffghanistan during a twenty-four mile march 
two of my perches broke—the carriages were brought into 
camp with great (ifficulty—and altho’ on this occasion | had 
the assistance of the 4th Troop Artificers, neither of the 
perches (altho’ small ones) were finished, when the force 
marched the next morning; altho’ the Artificers had worked 
hard all night—The consequence was, that a strong guard 
fe oe left with them for a couple of hours till they were 
nished. 


In making up new carriages I think it would he well to 
have the perch quite distinct from the frame—it ought not to 
extend further than theaxletree bed—it should bea littlethick- 
er than the old pattern one, and there should be an iron plate 
along the whole length of it—some improvement might be 
made in the method of letting it into the axletree bed, which 
the experience of the Committee will no doubt enable them 
to suggest. The shank of the iron work next the axletree 
should be made about an inch and a half longer than it for- 
merly was, and the iron plate should be fixed with pins— 
riveted all (hrough—instead of with screws which are con- 
stantly falling out. The great advantages the short moveable 
perches possess over the new pattern ones,—in the facility 
of replacing them and the ease and rapidity with which they 
may be removed from one carriage to another—are strong 
advocates in their favor. 3 


Resting Bars.—Are in their present position useless and 
dangerous ; useless, because they are (oo short to reach the 
ground when the horses are put to—and dangerous because 
they cannot be put up or down unless a man gets under the 
limber, or puts his arms between the spokes of the wheel, 
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and if one of them should become loose whilst the gun is 
in motion, it would swing against the horses heels, and in all 
probability cause serious accidents. They should be re- 
moved to their old place, under the off shaft. 


Mode of Packing 6 pdr. Spherical Case objectionable 
for the following reasons, viz..—lst. The partitions for 
the shot are so deep and small, that it is very difficult to 
getashot out—and much time is occupied in doing so. 


2d. In endeavonring togeta shot out the Fuze is very 
liable to become loosened, as taking hold of it is the readi- 
est, indeed almost the only way of getting the shot out. 
The Committee will (I have no doubt) be able to suggest 
some plan to rectify this objection.* 


Partition Boards between the tiers of Shot.—These are 
not made of sufficient strength, and are constantly splitting — 
each board should be strengthened by a small band of cop- 
per where the shot rests. Those made of Deal stand pretty 
well, but those made of red Cedar and of Teak, split imme- 
diately. 


Azletree Nuts.—These will I fear be found a serious evil, 
particularly in situations where Batteries have to be taken to 
pieces ; and put up again in a hurry ; for should the nuts of 
one carriage become mixed with those of another, it would 
take hours to find out, and fit the right ones. To disem- 
bark a Battery filted up with these nuts in face of an Enemy, 
would I conceive be next to an impossibility ; or at any rate 
it would be attended with very great «lelay and sacrifice of 
life. In my opinion this is a question of such vital impor- 
tance to the best interests and renown of the Regiment, to 
which I have the honor to belong; that I trust the Com- 
mittee will investigate it thoroughly ; and if what I shall 
hereafter state is found to be correct, they will, I hope, use 
their best endeavours to have these complicated and danger- 
ous screws and nuts discarded, and cause the simple linch- 
pins and washers which have befriended us for so many 
years, to be taken into favor again. 


The following objections have suggested themselves to 
me against the continuance of these screws and nuts. 


Ist. Their liability to cause great delay and loss of life, 
when disembarking before an Enemy ; from a possibility of 


* Vide 3d objection page 232. 
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those of one carriage, becoming mixed with those of 
another. 


2nd. The difficulty indeed impossibility when on service 
of replacing any, that may be lost, or broken. They cannot 
I believe be made at any of our Arsenals ; but only at the 
Gun Carriage Manufactory. 


Srd. The injury liable to be done to the box of the wheel, 
by its working onthe screw, should the nut be lost or 
broken, on the line of march. 


4th, ‘The uselessness of having spare ones with a Battery, 
arising from the great difficulty of striking the thread of 
each screw in the same place, su that not more than one out 
of twenty or thirty will fit more than the axle it was made 
for. 


5th. The thread of the screw on the axle is very liable, 
to become injured when the nut is not on it, and also by 
endeavouring to screw other nuts than the right one on to it. 


6th. A blow on theend of the axle is very liable to rivet 
the nuton, and it then becomes a work of time to take the 
wheel off. 


7th. By the introduction of these nuts that useful part 
of our Drill, dismounting Gun and Carriages is rendered 
nugatory. 


T have eight spare nuts with my Battery, all of which I 
have tried on both arms of two axletrees—but not one of 
them would fit, many of them would not screw on more than 
half way—others screwed home—but required the linchpin 
hole to be made at one of the angles ; or mid-way between 
an angle and the linchpin hole; so that to ensure these 
spare nuts fitting more than one axle, they should have 
eight or ten linchpin holes, this would weaken them so 
much as to cause them to break with a very slight blow. 


A smith was occupied exactly one hour, in trying the 
eight spare nuts on the 4 arms, 


Thave heard an advocate for these nufs say “ you hare 
only to bore another hole, or to file the thread of the screw 
for five minutes and they will fit any axletree” but it takes 
time to drill a hole through a thick piece of iron, and it is 
not in all situations, that we have our Artificers with their 
files, at our elbows. 
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One of the nuts of the 9 pdr. Battery which was sent up 
to Nuggur for me last year, broke on the way up, and the 
box of the wheel, as well as the screw at the end of the 
axletree were both injured. 


Thave no doubt but other objections in addition to those 
Ihave mentioned will occur to the Committee. 


Splinter Bars,—The construction of these is faulty, two 
of those of the 9 pdr. Battery sent to Nuggur last year, 
and one of the 6 pdr. Battery sent to Poona in March last, 
were broken at the point where they are contracted in size, 
before they arrived at those Stations. 


Inner handles of Ammunition boxes.—These are not 
made of sufficient strength at the hinge, most of them are 
little more than 75 of an inch in thickness, and several of 
them are even less, From:this cause they bend easily, and 
are liable to break and cause accidents. 


Postscript to the above Letter, dated Poonah 26th Sept. 1841. 


P. S.—Since writing the above, I have. discovered that 
twomore of the splinter bars of my Battery have broken, 
and of these I send plans, shewing where the fractures have 
taken place fig. 36. I beg leave to observe,that these breakages 
have occurred on parade without any rough work, and with- 
out kicks or any other apparent cause. In both of theso 
splinter bars, the worst fractures are in the right arm, and 
it is not improbable that they may have been caused by the 
weight of the shaft horse in halting the gun, being thrown 
more on the outer than on the inner shaft, thereby causing 
the shaft to act asa lever to bear down the end of the splin- 
ter bar. ‘The iron rods extending from the axletree to the 


splinter bar not of sufficient substance to afford any strength 
to the latter. 


Ifeel fully convinced that these new pattern splinter bars 
are utterly worthless, and that they will not stand even the 
ordinary marches from station to station. Another very 
great objection to them is the quantity of work there is in 
them viz. shaping, moulding—six mortises and five large pin 
holes all through ; these cannot be done by one carpenter 
under a day and a half, whereas a carpenter could make two 
splinter bars of the old pattern in one day the old ones also 
Were very strong and serviceable, I never knew one of them 
tobreak on a Parade or on an ordinary march—and through- 
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out the campaign in Scind one only belonging to my Battery 
was broken—and that one was broken by the end of it 
striking against a projecting rock when going through a 
narrow pass. 1 strongly recommend. that the old pattern 
splinter bar be resumed. 


Additional objection by Captain Martin, to the mode of 
packing Ammunition, 


Objection No. 3 to new mode of packing Ammunition 
omitted by mistake in my letter of the 22d September to 
the address of the Secretary to the Military Board.* 


3d. The shot being packed in two tiers instead of in one, as 
formerly, is found to be very inconvenient, for the shot in the 
second tier cannot be got at, unless the partitions of the up- 
per tier are first taken out —these partitions are very liable to 
be broken or lost when thus taken out ; and should either of 
these circumstances occur, the upper tier of shot could not 
be repacked until new partitions were made up. These par- 
titions cause much delay in taking a shot from the lower 
tier: and should one of them fall sideways into the space 
below, it would be almost impossible to get it out without 
breaking it to pieces. ‘The two tiers of shot also render 
the carriages top heavy—particularly the bodies of the Am- 
munition carriages. 


Report of the Permanent Select Committee of Artillery Officers, 
dated Bombay 28th January 1842, on the Defects in the New 
Pattern Carriages. 


In reply to your letter No. 2547 of 1841, under date 9th 
October, with its accompaniments from Captain Martin, 
commanding 3d Troop Horse Artillery, pointing out certain 
apparent defects in the new Indian pattern Field Carriages; 
We have the honor to state for the information of the Mili- 
tary Board that having taken this subject into considera- 
tion, availing ourselves at the same time of the experience 
of Captain Leslie commanding !st Troop, who has been for 
many months on actual Field Service with a Battery of this 
pattern.— We beg to annex our opinions, viz. 

Copper Magazine.—Copper Magazines are an useless ex- 
pense, much time is lost in having Copper Magazines : the 
Canvass Pouches are much more handy, can be taken out 
with ease, the Ammunition quickly served from them, they 


* Page 279. 
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donot encumber the Limber boxes being removed from 
over the shot when required : are easily transported across 
rivers : they preservethe cartridges sufficiently well : with 
the above view and fully concurring in the correctness of 
Captain Martin’s practical remarks, we recomniend the 
abolition of the present Copper Magazines and there-intro- 
duction of the painted canvass pouch formerly in use, two 
will be required to each Ammunition box, also to revert to 
the old system of packing in single tiers. 


Lids of Ammunition Bozxes.—We concur in Captain 
Martin’s remarks and recommend that the lids of the Am- 
munition boxes be stuffed, the sheet copper over the lids to 
be dispensed with. 


Long joint Hinges. — ong joint hinges such as former- 
ly in use, to be again introduced. 


Lids of small store Boxes.—Lids of small store boxes to 
be made in one piece, for reasons assigned by Captain Mar- 
tio. 


Perches. —The Committee would recommend a shifting 
perch, and Captain Martin’s suggestions being attended to 

Resting Bars.—Resting Bars should be placed under the 
off shafts. j 


Mode of Packing 6 Pdr. Spherical Case.—When the 
Copper Magazines are abolished as now recommended ; the 
shot and sheJl can be packed in one tier and sufficient room 
given to enable the gunner to take out the shot. 


The Committee consider it advisable to revert to the 
former dimensions of Limber boxes viz. interior measure- 
ment, 


Length Breadth Depth 
194 Inches. 17 Inches. 144 Inches. 


to enable every calibre easily to be packed in the same 
sized box. , 


Partition Boards.—Partition Boards should be strength- 
ened and made up of Deal. . 


Arletree Nuts.—The objections brought forward by 
Captain Martin are so powerful and valid, and militate, 
with others which have come under the immediate notice 
of the Committee, so strongly against the utility and effici- 
ency of the Ordnance branch of the Army, that the Artillery 
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Select Committee consider it their duty earnestly to press 
on the notice of the Military Board, the necessity of im- 
mediately discontinuing so dangerous, useless and expen- 
sive an article of Ordnance equipment, as axletree nuts 
with screws. 


The Committoe further fully concur in Captain Martin’s 
remarks as to theevil done to the drill of the Artillery 
Corps, by the introduction of axletree nuts, thereby render- 
ing nugatory that useful drill for mounting and dismounting 
gun and gun carriages ; their liability to cause great delay 
and loss of life when disembarking before an Enemy, from 
a possibility of those of one carriage becoming mixed with 
those of another (no two nuts fit the same axletree arm as 
reported in Committee proceedingsNo. 2 of 1841, dated llth 
January 1841) an objection so weighty as to call for their 
immediate abandonment: under these circumstances the 
Committee recommend the re-introduction of the washer 
and linchpin : the axletree arms to the carriages to be 
quite smooth, of the same size as that in the platform cart 
introduced by Captain Stanton, Agent for Gun Carriages, 
and recommended for adoption by the Artillery Select Com- 
mittee in their letter dated 23d June 1841, No. 16. 


Splinter Bars.—The Committee have reported their con- 
struction faulty, and recommended the introduction of 
another description as per letter No. 34, dated 29th Decem- 
ber 1841. 


Inner Handles of Ammunition Boxes.—Inner handles 
should be made stronger. 


_ Should the Military Board concur in the above sugges- 
tions, we would recommend that the proposed alterations be 
carried into effect in all future constructions. 


Extract from Captain Whitlie’s letter to the address of the 
Adjutant and Quarter Master Artillery Scind, Sukkur, 
dated Camp near Kurrachee, 13th November 1840. 


“It would also appear that a uniform guage of screw has 
not been used in forming the sorews at the end of the axle- 
tree, and the nuts with washers instead of fitting any axle- 
tree arm were also all separately marked for each particular 
wheel, and the spare axletree nuts which are without any 
marks will not fit any arm to which they may be applied, 
conceiving that it must be intended, there thould the 
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ttrictest exactness in the axletree arms of all the Battery as 
well as in the axletree nuts, it has occurred to me deserving 
of being brought under Major Lloyd’s notice, that in future 
equipments their object may be ensured more readily.” 


Extract from Artillery Select Committee Proceedings No. 2, 
of 1841, date 11th January 1841, on Captain Whitlie’s 
letter dated 13th Nouember 1840, Camp near Kurrachee. 


“ The gaage of all the screws is uniform as is evident by 
the nuts going onany arms, the true cause which operates 
against nuts fitting all arms indiscriminately, viz. 


“The uncertainty or rather impracticability of striking the 
thread of the tap in precisely the same place in any two 
asletree arms or nuts, and which is rendered more difficult 
from the coarseness of the thread.” 


“The difference of ;’, of an inch in the position of the first 
strike of the thread in any two nuts would prevent their 
fitting the same axletree arm ; and again a similar difference 
in the strike of the tap of any two axletree arms would pre- 
vent a nut fitting both. 


Dissent of Captain E. Stanton, dated Colabah, 4th Fe- 
bruary 1842. 


Copper Magazines.—These I consider most valuable par- 
ticalarly for campaigns beyond the Frontier or at Stations 
temote from Ordnance Depéts as they undoubtedly retain 
cartridges in high preservation. There is a leather strap 
Toand each Magazine and when expedient it can be taken 
from the Ammunition box and carried; and without any 
danger of the contents being injured in wet weather. 


Thave known cartridges in this country much injured by 
damp during the monsoon and the bags by the attacks of 
insects ; the Copper Magazine is a preventitive for both. 


These have long been used by the Madras Artillery with 
success; a pouch is doubtless handy at a Field day, but to 
me the object of paramount moment is to ensure Batteries 
Boing into action with good serviceable Ammunition, a Bat- 
tery may look perfection by hurried fire on parade but be 
powerless before an Enemy. 
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Lids of small Store Boxes.—They are strong and ser- 
viceable and making the lids in one piece will detract from 
the strength of the boxes and throw the lids when open, too 
near the Ammunition boxes, { consider this box ought to be 
covered with canvass in the manner the Ammunition boxes 
are covered—ora strip of leather tacked on to prevent wet 
entering. Two Ammunition Pouches could be furnished for 
the near, or off box of each gun limber, if necessary, and 
these filled from the Magazines as required. 


Perches.—The present Perch is strong and substantial 
and not liable to break, and is easily detached from the 
waggon body, } formerly suggested that the Perch should be 
6 inches square with a flat bar of iron underneath and false 
pieces put on at each side to support the boxes, and this I 
suggested knowing the difficulty at remote Stations or on 
Field service of getting a piece of timber when finished 10 
inches in width, 6 inches in depth, and 118 inches in length, 
to replace a broken Perch—vide my letter No. 135 of 2Ist 
July 1840—tothe Secretary tothe Military Board. The 
Perch proposed hy me was no departure from the present 
pattern, further than having it in one large and two small 
pieces with a plate of iron underneath. The Select Com- 
mittee threw it out.—I am not aware of any new Perch 
having broken, some at first were made by one of my pre- 
decessors of two pieces of wood, these may have broken. 


The hody of the new waggon is not fitted for the old pat- 
tern shifting Perch, for the weight in these waggons is thrown 
more forward and consequently a strong substantial Perch 
is required. 


The old pattern Perches were always breaking and the 
new Perch surely ought not to be condemned without a 
trial—If the Perch is altered toa shifting one the whole 
frame of the waggon must be altered. 


Mode of packing Spherical Case Shot.—I conclude this 
applies to all descriptions of shot. The present Ammunition 
boxes can be arranged so as to prevent any difficulty in 
taking out shot, the only difficulty is in the 6 pounder Am- 
munition boxes, the manner the muster boxes from Bengal 
are divided is simple, and no obstacle in taking out the shot, 
the small partitions in these boxes were introduced from some 
desire tohave each description of shot separate, on a repre- 
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sentation from the late Agent for Gun Carriages I think, 
and passed by a Committee of which I believe, [ was a Mem- 
ber, and as it has not worked well the Bengal system can 
he reverted to, if necessary, and which will admit of par- 
tition boards being strengthened. 


‘The present Ammunition boxes arg suited to the frames 
of the carriages, and the shot of low calibres is low in the 
boxes, consequently there can be no reasonable fear of lim- 
bers and waggons of Horse Artillery being top heavy, and 
Foot Artillery never making rapid movements it is of no 
importance the weight being a little higher. 


Partition Boards.—Deal plank without giving timely 
notice cannot be procured, and [ consider Cedar equally 
good, at the first introduction of this wood none highly 
seasoned was available and it has not had a fair trial. 


Axletree Nuts.—The objections to these are, according to 
my opinion, much overdrawn, Iam however an advocate 
for having every part of a Gun Carriage as simple as possi- 
ble, and am therefore opposed to the nut to screw on to the 
axletree arm, { should like to have a plain arm as recom- 
mended with a washer and linchpin, the disadvantages of 
the present nuts are visible to every Artillerist ; [ however 
see nothing dangerous in them. It is not necessary to screw 
on the nuts before commencing firing, the washer and linch- 
pin are sufficient and I cannot enter into the views of danger 
on embarkation and disembarkation before an Enemy, and 
how often is it a Battery is required to be embarked and 
disembarked under such circumstances, When a carriage 
is taken to pieces the nuts ought to be replaced to protect 
the axletree arm screw if needful to be kept off, they ought 
to be put in the Limber Store Box. 


The drill of mounting and dismounting I consider to 
be the most unimportant of all the Artillery Drills, the 
object is to make the men good practical Artillerymen anc 
frequently mounting and dismounting guns and carriages 
is very apt to strain and injure men without any beneficial 
effect, I know this from my experience when Adjutant to 
the Artillery at Ahmednuggur in 1830.31-32, 


Inner Handles of Ammunition Boxes.—There is a hinge 
to these to enable the handle to fuld down, and to strengthen 
them is difficult without making the handles clumsy and 
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heavy, if there must be an alteration, I think it would be 
better to have the handles without hinges, the nuts or 
handles now in use screwed tight would make them fixtures 
and a strong ring where the hinge now is for lashing the 
box down to the splinter bar, or a lashing eye similar to the 
one in front of the Limber Ammunition box, put to the side 
of the box might answer the purpose better. 


General Observations.—I have deemed it my duty, with 
all deference for the opinions of my colleagues, to record 
distinctly my dissent to the Report on the axletree nuts, 
although anxious to have the axletree arms similar in all 
respects, to the arm of the new pattern axletree for Plat- 
form Carts as recommended by Select Committee in letter 
No. 34 of the 29th December 1841, indeed I am sensible 
every part of an Ordnance Carriage ought to be as simple 
as possible, and the disadvantages of the present nuts are 
numerous aod visible to every experienced Artillerist ; they 
can however be fitted to any arm by drilling a new linch 
hole: the thread of all the screws being the same, vide 
appendix. 


The present pattern carriages of which about 128 of 
sorts are in use will improve every year; arrangements 
having been made to keep up a large stock of well seasoned 
material. The heavy complaints haveall come from the 
3d Troop Hore Brigade, and as other Batteries are in use, 
and others are likely to be issued, it would in my opinion 
be well hereafter to call for further reports on them. In 
my letter (as Agent for Gun Carriages) No. 73 of the 14th 
May 1810, to the Secretary of the Military Board I particu- 
larly urged the necessity ofhaving the new pattern carriages 
tried in every possible way, in order that any defect in con- 
straction, material or workmanship, might be brought to 
light—and I feel it would be an advantage if the T'roop at 
Poona had one Carriage and Limber in charge for trial to be 
worked with the old pattern carriages. 
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SCALING LADDERS. 
CONSTRUCTION AND APPLICATION BY UBIQUE, DATED 5th May 1838. 


In reading the generality of accounts by escalade, I re- 
mark— 


Ist.—The defect in the construction of the ladders em- 
ployed, which admitted of no prompt means of repairing 
them on the spot, or of varying their length at pleasure, so 
as to adjust them to the height to be surmounted, and which 
can only be ascertained at the very moment when the lad- 
ders are being applied. 


2dly.—The want of means of preventing the assailed, 
standing on the parapet, from overthrowing the ladders. 


3dly.—The paucity of ladders employed. 


With respect to observations, I will cite one or two ex- 
amples. 


At the first assault on Cristoval, an outwork of the for- 
tress of Badajos, ‘ the forlon hope,’ says Napier, ‘ finding 
the opening impracticable, was returning with but little loss, 
when the main body which had been exposed toa flank fire 
from the town, as well as a direct fire from the fort, came 
leaping into the ditch with ladders, and another effort was 
made to escalade it at different points ; the ladders were too 
short (viz., 15 feet, while the front escarpe was 25 feet: 
see Jones’s Journal), and the garrison, consisting of only 
Seventy-five men, besides cannoneers, made so stout a re- 
Sistance, that the assailants retired with the loss of more 
than a hundred men.” 


In the escalade of St. Vincente bastion, Badajos, ‘ when 
the foremost men succeeded in rearing the ladders, the lat- 
ter were found too short, for the walls were thirty feet high. 
The assailants having discovered a corner of a bastion where 
the escarpe was twenty feet high, placed three ladders under 
ax embrasure which had no gun, and was stopped only by 
agabion ; some men got up, but with difficulty, for the lad. 
ders were still too short, and the first man who gained the 
top was pushed up by his comrades, and then drew others 
after him.” 


For the surprise of Almaraz, twelve ladders, sixteen feet 
long, were carried with the corps, but ‘ it was doubtful if 
the scaling ladders, which had been cut into halves, to 
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thread the narrow turns in the precipitous descent, would 
serve for the assault.’ 


Now, as regards the nature of the ladders employed at 
these sieges, I learn from officers who wére engaged in the 
escalades (for I am sorry to say | cannot speak from the evi- 
dence of my own eyes), that the several ladders were con- 
structed in one length, and not formed by a junction of one 
or more ladders; and that this was the case appears evi- 
dent, for had each ladder consisted of a combination of lad- 
ders (such as I shall speak of ), the complaint of ‘ too short,” 
at Cristoval and the St. Vincente, would have been imme- 
diately remedied on the spot, by dismantling one ladder in 
order to lengthen others with the detached pieces. Nor 
would Hill’s corps at Almaraz, with such a construction, 
have had occasion to cut their ladders, and thereby endan- 
ger the success of the assault. 


Tt is, therefore, evident, when ludders are constructed of 
one unalterable length, that they must frequently prove per- 
fectly useless in an assault. ‘The difficulty, too, of pro- 
curing on service spars of the length requisite for lon, 
ladders, is also an objection to them, and this difficulty 
must tend to cause a paucity of ladders; but if, in order 
to supply the deficiency of adequate timber, the seve- 
ral cheeks be composed of two pieces spliced together 
(even, if for security, the splice of the one cheek, as it should 
be, do not correspond with the splice in the other cheek, and _ 
a round be made to pass through both portions of the splice), 
the ladders will be very rickety and insecure ; moreover, 
long Indders are difficult of transport with an army, and are 
further objectionable. 


First, because the men who carry such heavy ladders are 
obliged to part with their arms, as was the case at Badajos. 


Secondly, because, when long ladders are lowered into 
the ditch, from the sloping position to which their length 
naturally subjects them, and in which position they are least 
calculated to bear weight, they run great hazard of being 
broken by men crowding upon them, in their eagerness to 
get into the ditch. 


Thirdly, because of the difficulty in rearing long lad- 
ders, and the exposure to missiles thrown from the ram- 
parts, to which the men would be subjected when so en- 
gaged in the middle of the ditch, but from which they would 
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be in a measare secure, if employed in erecting the ladders 
close under the wall,in the manner I will hereafter point 
oat, 


Nowas there are comparatively few officers of the line 
who have an opportunity of observing the ladders used in 
the Engineer department at Chatham, or of partaking of 
the practical instruction of escalade which is occasional- 
ly afforded to the troops in that garrison; and as officers 
thus uninstructed may be placed in situations where no en- * 
gineer officer is present to construct proper ladders, or di- 
rect the escalade (the records of the Peninsular sieges show 
how conspicuous engineer officers are on such occasions), 
and must, consequently, be thrown entirely upon their own 
resources, I will venture to devote the rest of this paper to 
giving instructions, sincerely hoping that the page in the 
United Service Gazette where this will appear may recur in 
time of need to some soldiers so placed, or to some sailors or 
marines whose curiosity may (as has so often been the case) 
induce them just totake a peep into a martello tower, or 
other work on an enemy’s coast. 


Old General Congrave’s ladders, with which some thirty 
years ago I was taught escalading in the Woolwich reposito- 
ry,and which nature of ladder is, I believe, now made use 
of at Chatham, are in length, 6 feet ; breadth, 1 foot 10 
inches at top, 2 feet 2 inches at bottom ; cheeks, about 24 
inches by 34 inches throughout ; rounds or steps, one foot 
apart ; weight, 34tbs. 


These ladders, so light and handy as to be easily carried 
by one man, together with his musket, can at any moment 
be united, so as to form any required length, by means of a 
single strong iron staple or loop fixed to the foot of each 
cheek, inside, through which the head of another ladder is to 
be passed, until it rest against the first round or step, to re- 
ceive which the upper part of the cheeks of every ladder 
are hollowed out with @ semicircular notch; so that ladders 
thus joined, overlapping each other about twelve inches, 
having no play, and being secured by a short lashing, if ne- 
cessary, passing from the bottom round of one ladder to the 
top round of the next ladder, are perfectly firm ; for you 
will observe that the head of each ladder is for this purpose 
constructed just so much narrower at the top as will admit 
ils lying within the feet of another ladder. 


When ladders are constructed of these dimensions, there 
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can be no difficulty in procuring timber for an abundant 
supply of ladders ; for if a wood be not at hand where it 
can he cut, the beams and joists of one or more houses dis- 
mantled for the purpose (on such occasions one must not be 
over scrupulous) will afford ample materials. 


Having thus given directions for the censtruction of lad- 
ders, we will now come to directions for the application of 
them. But here I must observe, that I care not whether 
this or that suggestion of mine which I now write, or which 
has been already published inthe United Service Gazette, 
in my ‘ Reveries,’ be adopted or not, my earnest desire 
beiug solely to draw the attention of the commissioned and 
non-commissioned soldier to those professional practical 
subjects which, much to be regretted, form no part of the 
regular discipline of the Army at large ; hoping, as [I do, 
that when placed in emergencies, and having been previons- 
ly led to canvas these subjects, and having consequently, 
formed some matured opinions respecting them, they may 
be prepared to act. 


If then, the execution of an escalade were entrusted to 
my directions, I would take care that those officers and men 
destined for the duty of fixing the ladders should receive 
some previous instruction as to the method of application 
and mounting them, if it were but for half an hour at the 
depét previous to their marching for the assault. Indeed, 
every individual to be engaged in the assault should have 
his particular duty specifically detailed to him, and the to- 
pography of the place to be assaulted clearly explained to 
him ; for the success of a tragedy depends in a great mea- 
sure upon each individual being perfect in the part he is to 
perform, that his whole energies may, unabstractedly, be 
devoted to giving full effect tott. It may appear strange, 
because I believe not according to the usual order of things, 
when [ say I would not cause the party to be preceded by 
axe-men, or those bearing ladders, because it is too much 
to expect that men encumbered with heavy ladders, and de- 
prived of their arms (or even of carrying the six foot lad- 
der with their arms, which, from the nature of their occupati- 
on, they feel they cannot use), will steadily advance if a fire 
be opened upon them when they have no covering fire. 
We may see the effects of such an arrangement in-the attack 
of St. Vincente bastion. ‘ His troops (General Walker’s 
brigade) had advanced along the banks of the river, and 
reached the French guard-house, at the barrier gate, undis- 
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covered, for the ripple of the waters smothered the sound of 
their footsteps ; but just then the explosion at the breach- 
es took place, the mvon shone out, and the French 
sentinels, discovering the columns, fired. ‘The British 
troops immediately sprung forward under a sharp fire of 
mosketry, began to hew down the wooden barrier at the 
covered way, while the Portuguese, being panic-stricken, 
threw down the scaling ladders.’ 


I would, therefore, first advance a strong firing party to 
the crest of the glacis, or the edge of the counterscarpe (the 
counterscarpe is the outside wall of the ditch, the escarpe is 
the inside wall of the ditch) to lie close until their services 
be required, ifa surprise be intended, or at once commence 
a fusillade to keep down any fire from the rampart, direct- 
ing their attention more especially to any partof the work 
which may flank the wall to be escaladed, and by a concen- 
trated and incessant fire upon any embrasures that may be 
animated, render it impossible for the gunners to work their 
guns ; and under cover of this party I would advance the 
ladders and the rest of the escalading party, but not with the 
ladders compounded to the fulllength required for mount- 
ing the escarpe, but only having a few of a length just suffi- 
cient to make the descent into the ditch (say a ladder com- 
pounded of two Congreve’s, equal to eleven feet), the rest of 
the party carrying the single Congreve ladders (and seve- 
ral ropes, ten or fourteen yards long, to be applied as we 
shall presently see). Ags these men with ladders get into 
the ditch they must move quickly up to the wall tobe esca- 
Jaded, and those who have previously been told off for the 
purpose (leave as little as possible to be done in a hurry- 
scurry, and have spare numbers sufficient to fill up casualties 
allotted for each duty) must now raise their ladders so as 
to enable other men who have been assigned for the purpose 
to ship second ladders into the feet of the ladders raised up, 
through the iron staples previously described. The ladders 
thus compounded are again lifted up from the ground, so as 
to ship other ladders in like manner, and so on until the 
heads of these ladders thus prolonged shall be about three 
or four feet above the wall, that the escaladers need not 
crawl from the ladder on to the top of the wall, but be en- 
abled to step firmly and erect from the ladders, and be in. 
stantly ready for single combat. 


The fire produced by the discharge of musketry will afford 
sufficient light to enable the men at night to see how to 
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ship one ladder into another, and the raising of the ladders 
will be facilitated iflifting-bars, about three or four feet 
long be proviiled, with a couple of hooks inthem tobe ap- 
plied to the lower round of the ladder to be raised from the 
ground, while another ladder is being shipped. 


When the objections are considered which I have noted 
in the fifth paragraph as applied to long ladders, and which 
are equally applicable to the simple six feet ladders, ifcom- 
pounded previously to entering the ditch, [ think that many 
of your readers will be of opinion with me, that the plan I 
have detailed (the one taught at the Woolwich repository, 
although different, I believe, from that practised at Chat- 
ham) is the most expeditious, and the least hazardous. 


As much depends upon the speedy and proper applicati- 
on of the ladders, they should be placed under the particu- 
lar direction of officers of rank, especially of those of known 
aathority of manner, with steady non-commissioned officers 
not required themselves to mount the ladders, who must 
take care that they are not placed with much slope,‘for they 
will then be weak ; nor very much approaching the perpen- 
dicular, for they will then be difficult of ascent, and be easi- 
ly overturned. Also that they may be placed as close to- 
gether as they conveniently can be ; and that the men be 
prevented crowding the ladders, which so far from expedit- 
ing the ascent, will delay it, especially if any casualty occurs 
on the ladder, independently of the great risk of breaking 
the ladders. Nor should one or two ladders alone be suf- 
fered to be raised, the chance of success being greater ac- 
cording to the number applied at the same moment, or as 
nearly together as may be. 


With respect to observation 2—An enemy who feels con- 
fident in the superiority of his commanding position (al- 
though confidence and success generally are on the side of 
the assailants, for Marshal Saxe justly observes, that the 
defenders of entrenchments generally abandon them at the 
very moment when the advantage which they have is on the 
point of being shown, viz., the moment of the assailants 
crowning the parapet) will boldly advance, and overthrow 
the ladders as soon as they are reared, or contrive, under 
cover, to capsize them by means of poles with hooks in 
them, or by ropes with nooses, as was the case, for instance, 
at the assault on the castle of Badajos, where the historian 
says — Meanwhile his troops (Picton’s division), spreading 
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themselves along the front, reared their heavy ladders, 
some against the lofty castle, some against the adjoining 
fronton the left, and, with incredible courage, ascended 
amidst showers of heavy stones, logs of wood, and bursting 
shells, rolled off the parapet, while from the flanks the 
enemy plied his musketry with a fearful rapidity, and in 
front with pikes and bayonets stabbed the leading assailants, 
or pushed the ladders from the walls, and all this attended 
with deafening shouts, and the crash of breaking ladder:, 
and the shrieks of crushed soldiers answering to the sullen 
stroke of the falling weights. Still, swarming round the 
remaining ladders, these undaunt2d veterans strove who 
Should first climb, until all being overturned, the French 
shouted victory.” I need not go on to say how the heroic 
Colonel Ridge’ and the gallant ‘grenadier officer, Canch,” 
in their turn shouted victory ; but I will add, that a brave 
French officer was seen to advance and throw down the 
first ladder, and that, to prevent a repetition of this, the 
British soldiers crowded the next ladder so thickly, to keep 
it down, that, unable to bear the weight, it broke to atoms. 


To guard against this, a pair of guy ropes must be fixed 
about 6 feet from the top of each ladder, previously to being 
erected, where they cannot well be cut by those on the ram- 
part, and then stretched out on each side of the ladder like 
the shrouds of a mast, and held on by men standing close 
tothe wall. All efforts from above to overturn the ladders 
will then be in vain (I believe this plan is not, or was not, 
adopted at Chatham a year or two ago). These guy ropes 
will also be found of great use in rearing long ladders, and 
enabling you to clear the head of the ladder from the cordon 
(a row of stone built in, and projecting beyond the wall two 
orthree feet, to render escalade more difficult), or to get 
the ladders clear of fraizes (pslisades laid horizontally or 
with a slope, and projecting the top of the wall about five 
feet), But whether ladders be compounded on the spot, or 
be previously joined to the full length, guy ropes should be 
used; in the latter case the guy ropes had better be fixed, 
and stretched, and fustened along the cheeks of the ladder 
before descending into the ditch. 


These said fraizes are very nasty things to meet with, 
stuck full too, as they often are, of tender-hooks, and as they 
are placed just so far apart as to prevent men creeping 
through them, and not sufficiently near to prevent the 
cheeks of a ladder from passing between them, it will be well 
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to consider how these obstacles are to be dealt with where 
the fire of artillery has not made an opening among them. 


One way that naturally suggests itself is by sending men 
up the Jadders with axes to cut the fraizes away; but just 
consider what a hazardous operation that would be if the 
enemy were on the alert, an how difficult, even under more 
favourable circumetances, for a man to be hewing at a stout 
piece of timber above his head, and when the proximity of 
the fraizes would prevent his axe taking a sweeping blow; 
consiler the time, too, that would be required, and how the 
noise of the axes would wake a slumbering enemy. What 1 
would do, anticipating the obstacle, would be this—I would 
lash across the ladder, nearly at the top, a bar of wood about 
four feet long, and about 6 feet lower down I would lash 
another bar; then to these cross bars, on the outside of each 
check of the ladder, [ would fix a board of a foot in breadth. 
This additional breadth given to the cheeks will prevent the 
ladders passing between the fraizes, anil as some of the 
frsizes may probably prove rotten, and otherwise afford a 
very insecure landing, it would be well for the leading men 
to carry a fascine (bundle of faggots) to throw on the fraizes 
to make a platform or landing-place to step on from the lad- 
ders And should the assaulting party be unexpectedly ob- 
structed in their advance by palisadesin the ditch, and 
should fear disturbing the enemy by cutting them away with 
hatchets, hang upa ladder lengthways on the palisades, 
forming as it were atop rail. A few pocket handkerchiefs 
asa pis aller will serve to fix them: the scaling ladders may 
then be applied, resting on the top rail, and the palisade be 
easily surmounted, 


I will now notice my third observation, viz., the paucity 
of ladders usually employed. 


It would be a waste of time to prove that if the whole face 
of a bastion, or a curtain throughout its length, were covered 
with ladders, that the chance of success of an escalade would 
be greater than if only three or four ladders were erected 
against the wall ; for not only would more time be consum- 
ed before the whole of the storming party had gained a 
footing, but the enemy being able to converge a greater 
preportion of fire, or force upon three or four ladders than 
upon a more extended front, the assailants would be under 
greater disadvantages, especially as they could afford Tittle 
or no reciprocal aid. I take it that the advantage gained by an 
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increased number of ladders is not merely in the ratio of the 
numbers of Jadders, as 1, 2,3, 4,5, but that the advan. 
tage increases in something like the progression of 1,3, 5, 7,9. 


Now we have seen how few ladders were employed at St. 
Vincente bastion and at the castle of Badajos; and it may 
not betoomuch to venture to say that had the opposition been 
in greater force or more vigorous at those points from the 
inadequate number of ladders to the importance of the enter- 
prise a different result would have followed. The light, and 
fourth division to storm the breaches, only entered the ditch 
with ‘five ladders ;> now had the supply of ladders been 
more liberal, attempts might have been made on some parts 
of the work adjacent to the breach, «hich possibly might 
have been successful or have drawn off the attention of those 
who were defending the breach. 


[t appears to me that the operations of a siege in them- 
selves, naturally slow and oftentimes retarded by weather 
and other unforeseen circumstances,might frequently be con- 
siderably shortened by resorting to escalade, and also that 
distant garrisons who are reposing in the fancied security of 
their works wight more often fall an easy prey to a coup de 
main, were they to be assailed with scaling ladders abund- 
antly supplied, and placed in the hands of men properly 
instructed in their use. Burgen-op-zoom may be instanced 
to shew what may be done. Surely an assault by escalade, 
where you can select your point of attack, cannot be a more 
hazardous operation than the storming of a breach where 
your efforts are confined to a small space, and to which the 
chief attention of the enemy is directed ; where the ascent is 
often difficult, and where every impediment, which the inge- 
Duity and the resource of the engineer can supply, is placed 
in your way; often, too, where a retrenchment enables the 
enemy in perfect security to direct a powerful, constant, con- 
verging fire upon the spot. One of our own engineers, of 
poe experience, thus expresses himself on the storm ofa 

reach—‘ If the enemy stand firm, it is nearly impessible to 
carry a breach without mounting to it regularly formed.’ 
The descent into the ditch, whether by ladders or by jumping 
down, must break all order in the troops, and therefore it 
should never be attempted against a place with a revetted 
counterscarpe (that is, a wall of brick). 


If when a siege is advancing by its reguler steps, and the 
enemy are confined within the body of the place, and the 
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breach commenced or even its situation clearly indicated, we 
may form some idea of the success which would atteud aa 
escalade made in an unlooked-for direction, while the garn- 
son were consoling themselves in the belief that the breach 
was not practicable; if an abundance of ladders, secretly 
prepared at a distance, and suddenly conveyed to the camp 
shonld be employed in an assault ; for the engineer before 
alluded to (see Jones’ Journal) observes, respecting the 
siege of Badajos— It is a singular circumstance perhaps 
without its paralled in the events of sieges that an army 
with a powerful artillery, after 20 days’ open trenches and 
having formed three practicable breaches in the body of the 
place, should fail in the assault of them at the very moment 
that two divisions of it were employed in different parts and 
each succeeding in forcing an entry by escalade over the 
walls.’ 


Imagine, too, the effect of some choice battalions, direct- 
ed by an intrepid commander, whose ‘come on n.y lads’ 
runs through the ranks like an electric shock, (your ‘ go aa 
my boys,’ your ‘ simpering sybarites,’ your ‘ teasing officers, 
and your officers who look more after their own batterie de 
cuisine, than the feeling of the soldiers’ camp ket ties, won't 
do) marching some ten or a dozen miles to a camisado, with 
five hundred of the brigade carrying each a Congreve Iad- 
der of only 34lbs. weight, capable of forming one han- 
dred compound ladders of twenty-six feet long (1 have 
shown that there cannot be much difficulty in procuring 
sufficient timber to make ladders of these dimensions), with 
@ proper proportion of men equipped as ‘ boarders,’ and hav- 


ing timed the march so that under cover of darkness they ! 
muy escape the brunt of the enemy’s fire (should the sar- © 


prise not be complete), and just reach the ramparts as the 
sable curtain of night is being drawn up, that they may 
clearly see the stage on which the tragedy is to be performed. 


Indeed, if one could only conceal one’s march to within one 
or two hundred yards of the enemy, I should even prefer 
taking the bull by the horns in open day; for my own patt, 
I contess, Ido not like night work. I have seen some noc- 
turnal affairs of a very nasty nature. A man startles at his 
own shadow in the dark ; and at the least alarm men’s fingers, 
by instinct, go to their triggers. I was once present when 
the discharge from the pistol of a single vidette of the enemy, 
at our advance, caused two regiments, with a couple of six 
pounders between them, moving through a wood, for a night 
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surprise, to open their fire, positively, in column of subdivi- 
sions in which they were marching. In the dark, the 
example of the brave is lost ; while the timidity of the skul- 
ker is infectious. Nocturnal attacks are generally attended 
by blunders self-destruction, or failure. : 


I will add, that the knowledge of the effects of gunpow- 
der seems entirely to have diverted our thoughts from the 
mode of warfare of the ancients ; thus the combat with 
sword by footmen is lost sight of (unquestionably so as to 
the armature of our infantry, notwithstanding the Anglo. 
nean instruction they receive). And the buckler is wholly 
thrown aside. Hut I think we may, on some occasions, try 
back with an advantage, as [ have endeavowred to de- 
monstrate in the armature I have suggested for the lead. 
ers of an escalate. And I conceive that the shield 
might be employed with great effect at sieges, to cover 
yoor riflemen, who might then, in comparative security, be- 
set the enemy’s embrasures like a swarm of hornets. The 

’ boards ripped from the flooring of a good-sized house, if no- 
thing else can be procured, would make a large quantity of 
musket proof shields, 4 feet by 2, formed with props to 
make them stand on the ground, and having a small port- 
hole iu each, through which to point a rifle or musket; for 
we know that the aim is more steady when a man only hears 
the buz of the flying lead, and knows it cannot sting. 


ROFE AND BAMBOO SCALING LADDERS.—FIG. 37. 


The ladders are 22 feet long, 18 inches wide at the top 
and 27 inches wide at the bottom. The bamboos are kept 
asunder by 3 spunge staves, or any other convenient pieces 
of strong wood passing through them, and fastened with 
woolen pegs on the outside. ‘These staves are shouldered 
on the inside, to keep the bamboos from slipping inwards. 
The steps are 15 inches asunder, and are made of 14 inch 
coir rope, which should previously be well stretched by a 
windlass, or some other similar method ; this prevents the 
steps from becoming loose, or swagging in the centre, which 
they are otherwise apt to do. ‘The rope is passed twice 
across each side of the ladder, and fastened to each bamboo, 
with a double hitch, which is then firmly secured above and 
below with spunyarn ; the rope should be pulled as tightly 
as possible when fastened on the bamboos. The four pieces 
of rope so stretched and fastened, are then strongly lashed 
together with loose coir, thus forming a firm, compact, and 
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very strong step. The bamboos are tightly Iashed with 
spunyarn for 10 or 12 inches above and below the insertion 
of the staves, which adds materially to the strength of the 
whole structure, whilst it effectually obviates all chance of 
accident from the bamboos splitting, where they have been 
cut to receive the staves. 


Weight of the ladder 74lbs, and two are carried by two 
coolies, or three at most. 


DIMENSIONS AND MATERIALS FOR MAKING UP SCALING LAD- 
DERS, AS APPROVED BY THE MADRAS MILITARY BOARD, 61TH 
DECEMBER, 1831—FiG, 38. 

6 Bamboos 16 feet long 
3 » 22 » 4, 
26 mn 53 » is 


9 Rolls of spunyarn. 


} Diameter from 3} to 4 inches. 


} Diameter from 1} to 2 inches. 


SUBSTITUTION OF SPHERICAL CASE SHOT, BY MAJOR 
C. G. NAPIER, ROYAL ARTILLERY, DURING THE 
BATTLE OF WATERLOO. 

*¢ T beg leave further to state that before the column of 
attack gave way, I received the appalling intelligence that 
the case shot of the heavy howitzer was expended, and as I 
had no time to get a further supply from my spare ammuni- 
tion cart, I directed my Subaltern Officer to fire shrapnell 
shells without fuzes, and as the heavy howitzer was advanc- 
ed so as to hear on the left flank of the French column [ 
attribute the pouring in of such a mass of musket balls, to- 
gether with the splinters of the shells, at so short a distance 
asabout forty paces, as the main cause of spreading such 
destruction in the Enemy's ranks, and I think | am_ borne 
out in my assertion by the following account ef a French offi- 
cer who was an eye witness of the same, who states as follows : 
* Buonaparte,whose resolutions nothing could change,thought 
the moment was arrived to determine the day: he formed a 
fourth coluinn of attack almost entirely composed of his 
guard, and Jed on the charge upon Mount St. John, after 
directing his orders on every point to second this movement 
on which fate seemed tohang. ‘Those old warriors entered 
the plain with their accustomed intrepidity, and courage was 
restored through the whole line. The guard made several 
charges, but was constantly repulsed, crushed bya terrible 
Artillery that each minute seeraed to multiply. These in- 
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vincible Grenadiers beheld the grape shot make day through 
their ranks; they closed promptly and coolly their shattered 
files ; nothing intimidated them ; nothing stops them but 
death or mortal wound : but the hour of defeat had sound- 
ed! enormous masses of British Infantry supported by an 
immense Cavalry we had nothing to oppose to(for our own 
had already met its destruction) descend in fury, surround, 
and cry out tothem to surrender. ‘The guard never surren- 
ders ; if called on, it dies ! was the reply. No more quar- 
ter is given : almost the whole fall fighting todesperation. In 
vain Buonaparte for a last effort collected some battalions 
of the young and old guard, which had been least engaged, 
and led them on. All in vain! intimidated by the scene, 
and pulverized by the cannon, this feeble reserve was pre- 
sently overthrown. The army, then spontaneously and 
all at the same time left its posts and spread like a torrent 
in all directions.” 


THE ILLUSTRIOUS GARRISON 


Letter from Major General R. Sale, dated Jellalubad 16th 
April 1842; to T. H. Maddox, Esq. Secretary to Govern- 
ment Political Department. 


Sir,—The relief of this place having been at length ef- 
fected by the victorious advance through the passes of the 
Khyber, of the Army under Major General Pollock, c. 8., I 
conceive that I owe it to the troops who have so long formed 
the Garrison here to address to youa Report, which may 
convey some notion of their conflicts and the severity of their 
duties, labours, and privations. It has before been made 
known to Government, that I reached Gundamuck on the 
30th of October, 1841, under instructions from the autho- 
Tities at Cabool, and there received intelligence of the break- 
Ing out of a terrific insurrection at the Affghan Capital on 
the 2nd November. My retracing my steps on that city was, 
ina military sense, impracticable, since the first inevitable 
sacrifice wonld have been of the lives of 300 sick and wound. 
ed, whom I conld not have left in depdét with the treasona- 
ble irregulars at Gundamuck, whilst my cattle was unequal 
tothe transport of my camp equipage, and my ammunition 
insufficient for protracted operations. In the position which 
Toccupied, I could not absolutely command a day’s provi- 
tions oreven water, and should have been hemmed in on 
every side by hostile tribes, amounting to 30,000 or 40,000 
men, part of whom might have seized Jellalabad and re- 
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duced it to ashes, or, holding it, haveleft me no alternative 
but a disastrous retreat towards Peshawur. I therefore 
came to the resolution of anticipating any movement of this 
kind, and by possessing myself of this city establishing a 
pointon which the Force at Cabool might retire if hardly 
pressed, and restoring a link in the chain of communication 
with our Provinces. ‘I'wo marches brought me, after a suc- 
cessful contest at Futtahabad, to Jellalabad. My breaking 
up from Gundamnck was followed by the immediate defec- 
tion of the Irregulars there, the destruction of the Canton- 
ment, and a general rising of the Tribes. I found the walls 
of Jellala lad ina state which might have justified despair 
as to the possibility of defending them. ‘The enceinte wag 
far too extensive for my small Force, embracing a circum fer. 
ence of upwards of 2,309 yards. Its tracing was vicious in 
the extreme ; it had no parapet excepting for a few hundred 
yards, which there was not more than 2 feet high. [arth 
and rabbish had accumulated to such an extent about the 
ramparts, that there were roads in various directions across 
and over them into the country, ‘here was a space of 400 
yards together on which none of the garrison could shew 
themselves, excepting at one spot; the population within 
was disaffected,and the whole enceinte was surrounded by 
ruined forts, walls, mosques, tombs, and gardens, from 
which a fire could be opened upon the defenders at 20 or 30 
yards. 


The garrison took full possession of the town in sucha 
state on the morning of the 15th of November, and in the 
course of the day, the place and detached hills by which, on 
one side, it is commanded, were surrounded and surmounted 
by a force of not fewer than 5000 Insurgents. A general 
attack on the ldth of Nov ember, ridded us of these enemies, 
and a similar array brought against us a fortnight afterwards, 
was dissipated by a second sally, on the Ist of December. 
But we had seized the town having in our possession not 
quite two days provisions and corn for our men ani horses, 
and beheld the arduous task before us of striving to render 
the works defencible, and collecting supplies for our maga- 
zine from the midst of a fanatical and infuriated people with 
very narrow means in the way of treasure to purchase them. 


Tappointed Captain Broadfoot, Shah Soojah’s Sappers, 
Garrison Engineer, and Captain Abbott, of the Artillery, 
Commissary of Ordnance. Captain McGregor, Political 
Agent, gave me the aid of his local experience, and, throagh 
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his influence and measures, our Dawk communication with 
India was restored, and a great quantity of grain collected, 
whilst the unremitting, and almost incredible labours of the 
troops aided by the zeal and science of Captain Broadfoot, 
put the town in an efficient state of defence. Captain Ab- 
bott made the Artillery dispositions in the ablest manner, 
and used every exertion to add toand encourage our re- 
sources in the way of gan and musket ammunition, in both 
of which we were deficient for the purpose ofa siege. Lead 
and powder were procured in and about Jellalabad, and a 
quantity of cartridges discovered in an old magazine, and 
thus the troops completed to 200 rounds per man. It is to 
beremarked that [ might in the second week of November 
have marched upon Pesh Bolak, relieved from investment 
the Corps of Jazailchees under Captain Ferris, and with it 
operated a doubtful retreat upon Peshawar. But [ felt it 
tobe my duty to give support tothe last moment to our 
Troops, struggling against their numerous enemies at Cabool, 
and maintain for them a point on which to retreat and rally 
if they meet with reverse. 


On the 9th of January, I was summoned by the leaders of 
the Affghan Rebellion to give up the place in fulfilment of 
aconvention entered into by the Political and Military au- 
thorities at Cabool, butas [ was fully assured of the bad 
faith of our enemies, I refused to do this, and on the 13th 
received the melancholy intelligence of the disastrous retreat 
of our Troops from the Capital, and their annihilation in 
the Ghilzie defiles by the rigours of the climate and the 
basest treachery on the part of those in whose promises they 
had confided. Almost at the same time it became known 
tous, that the Brigade of four regiments marched to my 
succour from Hindoostan had been beaten in detail and for- 
ced to fall back upon Peshawur: my position was most cri- 
tical, and I might, whilst our enemies were engaged in plun- 
dering the Force from Cabool, have attempted, and perhaps 
effected, though with heavy loss,a retreat across the Khyber ; 
but Tresolved, at all hazards, on not relinquishing my grasp 
onthe chief town of the Valley of Niugrahar, and the key 
of Eastern Affghanistan so long as I had reason to consider 
that our Government desired toretain it. ‘I'he discourage- 
ments of my Garrison at this moment were very great, their 
duties most severe, their tabours unceasing, and the most 
insiduous endeavours made by the enemy to seduce the 
native portion of them from their allegiance. But their fi- 
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delity was unshaken, and their serenity amidst labours “and 
privations unclouded. With reference, however, to the state 
of fanatical excitement and national antipathy which pre | 
vailed around us, I had been compelled as a measure of pru- 
dence to get rid, first of the Corps of Khyber Rangers, and 
next of the detachment of Jazailchees, and a few of the 
Affghan Sappers anda body of Hindoostanee Gunners, who 
had formerly been in the employment of Dost Mahomed 
Khan. Works had, in the mean time, been completed, of 
which the annexed reports and plans of Captain Broadfoot 
contain ample details. Generally, | may state, they consist- 
ed in the destruction of an immense quantity of cover for 
the enemy, extending to the demolition of forts and old 
walls, filling up ravines and destroying gardens and cutting 
down groves, raising the parapets to 6 or 7 feet high, repair- 
ing and widening the ramparts, extending the bastions, re- 
trenching three of the gates, covering the fourth with an 
out work, and excavating a ditch ten feet in depth and 12 
feet in width round the whole of the walls; the place was 
thus secure against the attack of any Asiatic enemy, not 
provided with siege artillery. 


But it pleased Providence on the 19th February, 
to remove in an instant, this ground of confidence. 
A tremenduous earthquake shook down all our pa- 
rapets built up with so much labour, injured several of 
our bastions, cast to the ground all our guard houses, de- 
molished a third of the town, made a considerable breach in 
the rampart of a curtain inthe Peshawar face, and reduced 
the Cabool gate toa shapeless mass of ruins. It savours of 
romance but isa sober fact, that the city was thrown into 
alarm, within the space of little more than one month, by the 
repetition of full one hundred shocks of this terrific pheno- 
menon of nature, ; 


The Troops turned with indefatigable industry to the re- 
paration of their walls, but, at the moment of the great con- 
vulsion, Sirdhar Mahomed Akbar Khan, Burukzye, the assas- 
sin of the late Knvoy and treacherous destroyerof the Cabool 
force, having collected a body of Troops, flushed with a suc- 
cess consummated by the vilest means had advanced to 
Morkhail within 7 miles of our gates. He attacked our 
foraging parties with a large body of Horse on the 2Ist and 
22nd of Feb., and soon after establishing his Head Quarters 
to the westward 2 miles from the place, and a secondary 
camp to the eastward about one mile distant, invested the 
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town and established a rigorous blockade. From that time 
up to the 6th of April, the reduced Garrison was engaged in 
asuccession of skirmishes with the enemy, who, greatly su- 
perior in horse, perpetually insulted our walls by attacks and 
alerts, and compelled us daily to fight at disadvantage for 
forage for our cattle. ‘he most remarkable of these affairs, 
were those of the Cavalry under Lieutenant Mayne, com- 
manding detachment Shah Soojah’s, 2nd: Cavalry, and Je- 
madar Deena Singh, 5th Light Cavalry, already reported ; 
asally under Colonel Dennie, C. B, to defeat a suspected 
aitempt of the enemy todrive a mine, on thé 11th of March ; 
the repulse of an assault upon the transverse walls to the 
north ward of the place, on the 24th of the same month, by 
detachments under Captain Broadfoot, (who was severely 
wounded,) and Captain Fenwick, H. M.’s 13th Light Infan- 
try ; the capture of bullocks and sheep by Lieutenat Mayne 
on the 30th and 3lst of January, and the seizure of large 
flocks of the latter, in the face of Mahomed Akhbar’s Army, 
by a force of Infantry under Captain Pattison, H. M.’s 13th 
Light Infantry, and of Cavalry under Captain Oldfield, on 
the Ist instant. ‘These successes were crowned by Provi- 
dence by the issue of the brilliant and decisive attack on 
the camp of the Sirdhar, on the 7th instant. 


| have to notice as a measure of defence, my having en- 
rolled as a Provisional Battalion a large body of our camp 
followers, and armed them with pikes and other weapons. 
On all occasions of assault and sally there men were availa- 
ble to make a show upon our curtains, and 1 have pledged 
myself to them to recommend to Government, that they 
should enjoy all the pecuniary advantages of Native soldiers 
beyond the Indus. [ at the same time held forth to the 
troops of Shah Soojah’s Force, the expectation that they 
would be put, during the especial service, on the same foot- 
ing with their comrades of the Bengal Army. 


From the time that the Brigade threw itself into Jellalabad 
the Native Troops have been on half, and the followers on 
quarter rations, and for many weeks they have been able to 
obtain little or nothing in the bazaars to eke out this scanty 
provision. I will not mention as a privation the European 
Troops from the same period having been without their al- 
lowance of spirits, because I verily believe this circumstance 
and their constant employment have contributed to keep 
them in the highest health and the most remarkable state 
of discipline. Crime has been almost unknown amongst 
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them, but they have felt severely, although they never mur- 
mured, the diminution of their quantity of animal food, and 
the total want of ghee, flour, tea, coffee, and sugar; these 
may seem small matters to those who read of them at a dis- 
tance, but they are serious reductions in the scale of com- 
fort of the hard working and fighting soldier in Asia. The 
Troops have also been greatly in arrears of Pay besides their 
severe duties, in heat and cold, wind and rain, on the guards 
of the gates and bastions. The Troops, Officers,and men, 
British and Hindoostanee, of every arm, remained fully ac- 
coutred on their flarm posts every uight from the Ist March 
to the7th of April. The losses of Officers and men in car- 
riage cattle, camp equipage, and baggage, between Cabool 
and Jellalabad, were heavy, and their expenditure, during 
the sieve and blockade, in obtaining articles of mere subsist- 
ence and necessity, has been exorbitant. 


T feel assured that Major General Pollock will consider it 
a most pleasing duty, to bring the series of labours, priva- 
tions, and conflicts, imperfectly sketched in the foregoing de- 
tails, to the notice of the head of the Supreme Government 
in India, and through his Lordship to that of the Court. of 
Directors and of our Sovereign, as a claim for public ac- 
knowledgment and substantial reimbursement and reward. 


The report of Captain Broadfoot in his capacily of Garri- 
gon Engineer will meet with attentive perusal: | havealready 
stated how much [ have bean indebted to his scientific 
attainments, as well as his distinguished activity and reso- 
lution during the siege. His fertility in resources obviated 
great difficulties, in procuring iron, timber, and charcoal, 
and, to the foresight of his arrangements, weowe our having 
had a very ample supply of tools. The Corps under his 
command performed, from Bootkhak, the duties equally of 
good sappers and bold light infantry soldiers, and the Aff. 
ghan Huzaree and Yusifzye portion of it have been singularly 
faithful in time of*general defection. The two Infantry 
Regimeuts under the lamented Colonel Denuie and Lieute- 
nant Colonel Monteath, have vied with each other in the 
steady performance of the duties of that arm, and it would 
be impossible for me to discriminate in favor of either, in 
awarding praise (o the squadron 5th Light Cavalry under 
Captain Oldfield, and the Ressalah 2nd Shah Soojah’s Ca- 
valry, under Lieutenant Mayne ; Lieutenant Plowden of 
the former has been distinguished on several occasions. ‘The 
Artillery practice of No. 6, Light Field Battery, has ever 
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been excellent, and has been equalled by that of the Moun- 
tain Train. Captains Abbot and Backhouse, and Lieutenent 
Dawes, have proved themselves excellent Officers of Ord- 
nance. I have more than once brought it to notice that 
Captain MacGregor, Political Agent, has cheerfully render- 
edvery able assistance in serving the guns in every crisis of 
pressing danger. Of his labours in his own department, I 
ought not perhaps to attempt toconstitute myself a judge ; 
but I know that they have been unremitting, and their re- 
sult,in obtaining for my Force supplies and information, 
and keeping up our communication with India and with 
Cabool, and securing for us Affghan co-operation, I may be 
allowed to appreciate and am bound to point out to Govern- 
nent. 


The medical duties of the Garrison have been ably fulfill- 
edhy Surgeon Forsyth, Superintending Surgeon Shah Soo- 
jah’s Force, and Assistant Surgeons Robertson and Barnes, 
H. M. 13th Light Infantry, Hare, 35th Regiment, and 
Brown, late in charge of the Irregulars. 


Captain Mainwaring, Commissariat Officer to the Force, 
has been indefatigable in his efforts to keep the Garrison 
well supplied, and his arrangement in very difficult times 
have merited my highest praise. Captain Moorhouse, 35th 
Regiment Native Infantry, has satisfactorily discharged his 
duties as Brigade Quarter Master ; he was severely wound- 
ed on the 7th instant. 


It is gratifying to me to forward the opinion of my second 
in command, Lieutenant Colonel Monteath, C. B , placed on 
record without solicitation, of the merits of the [3th Light 
Infantry, of which Corps 1 am proud of being a member : 
I fally concor in the sentiments which he expresses, and 
hope the distinction which he recommends for the Officers 
of his own Corps will be accorded. The cheerful and per- 
severing manner in which the Native Soldiers laboured with 
the shovel, mattock, and hand-barrow were as surprising, as 
their steadiness and courage in the field were conspicuous, 


Thave to acknowledge the zealous manner in which Bre- 
vet Major Fraser, Light Cavalry, Brevet Captain Gerrard, 
of the Corps of Jazailchees, Captain Burn, and Lieutenant 
Hillersden, of the Khyber Rangers, and Lieutenant Dawson 
of the Janbazes, when their services could no longer be 
available with their Corps, volunteered to do duty with any 
Regiment in which they could be useful. 
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T must finally express iny gratitude to Providence for hav. 
ing placed so gallant and devoted a Force under my com- 
mand ; in every way it has exceeded my most sanguine ex- 
pectations, and [ beg leave in the strongest manner to suli- 
cit the interposition of Major General Pollock, C. B., who 
has nobly laboured and fought to relieve it from its critical 
position in the midst of a hostile empire, in now committing 
it to the protection and favour of the Right Honorable the 
Governor General in Council, and through him of the Court 
of Directors and of our Sovereign. 


Task permission specially to recommend the following 
Officers for honorary distinctions or Brevet Rank, or both, 
viz.: Lieut. Col. Monteath,C. B., Commanding the 35th 
Regiment Native Infantry, now second in Command ; Bre- 
vet Major Fraser, Light Cavalry, who acted as my Aid de- 
Camp on the 7th instant ; Captain Abbott, Commandant of 
Artillery and Commissary of Ordnance ; Captain Backhouse, 
Commanding the Mountain Train, and Senior Officer of the 
Shah’s Troops with my Force; Captain Broadfoot, Com. 
manding Sappers and Garrison Engineer ; Captain Oldfield, 
5th Light Cavalry, Senior Officer of that arm ; Captair Sea- 
ton, 35th Regiment Native Infantry, particularly recom- 
mended for his conduct on the 7th Instant by Lieut. Colonel 
Monteath ; Captain Younghusband of the saa.e regiment, 
who was distinguished with the advanced guard in the 
Khoord Cabool Pass and there severely wounded ; Captain 
Buro, late Commandant of the Khyber Rangers and doing 
duty with the 35th Regiment N. 1.; Captain Wiikinson, on 
whom the Command of the 13th Light Infantry devolved in 
the field on the fall of Colonel Dennie, C. B. ; Captain Fen- 
wick, Her Majesty’s 13th Light Infantry, whose highly de- 
serving conduct in the Pass of Jugdulluck was noticed then 
in my despatch; Captain Havelock, H. M.’s 13th Light 
Infantry, Persian Interpreter to Major Generals Elphinstone 
and Pollock, and attached to me as staff, and who command- 
ed the right column in the final attack on Mahomed Akbar’s 
Camp ; and Captain Hamlet Wade, H. M.’s 13th Light 
Infantry, my Brigade Major, whose exertions in the action 
of the 7th, I have elsewhere highly commended. Both these 
latter Officers rendered most valuable services throughout 
the investment and siege. The Officers of all ranks and 
soldiers of all arms, European and Native, I have likewise to 
represent as generally and individually deserving of reward 
and encouragement, and | hope that the Government vill 
sanction my calling upon the Commandants of Corps aud 
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Detachments to send in Rolls of such Native Officers as ‘ 
they may deem worthy of the Insigniaof the Order of 
“Merit” and of “ British India.” 


Rank and Names of Officers Killed and Wounded. 


Corps. Officers’ Names.| Wounded. Remarks. 
Artillery. .........[C apt. Abbot.. ../Slightly....... 
Saps. & Miners.... |Capt Broadfoot. |Severel 
HM. 13th Lo... Le&Adt. Wood./Slightly 
i Ensign Oakes...|Slightly. 


(Signed) R. Sate, Major General. 
Commanding the Force. 
Examined. (Signed) Hamiut Wane, Capt. 
Major of Brigade, 
Return of Killed and Wounded, and Missing of Thoops 
under the Command of Major General Sir R. H. Sale, 
K. C. B. from 22nd Feb. to April 6th 1842. 
Kitcep. 
No. 6, Light Field Battery —1! Corporal. 
Detachment 5th L. C.—! Serjt. and 2 Privates. 
H. M. 13th L. I. 4 Privates. 
35th Right. N. I.—1 Private. 
Detachment and Cavalry, S. S. F.—1 Private. 
Sappers and Miners—4 Privates. 
Total killed—1 Serjeant, | Corporal and 12 Privates. 
Wounpep. 
No, 6, Light Field Battery—1 Officer and 1 Private. 
Detachment 5th L. C.—4 Privates. 
HM. 13th L. I.—2 Officers, | Corporal, and II Privates. 
35 Regt. N. I —1 Corporal and 10 Privates. 
Detachment 2nd Cavalry, S. S. F.—4 Privates. 
Sappers and Miners—1! Officer and 30 Privates, 
Total wounded — 4 Officers, 2 Corporals and 60 Privates. 
Horses. 
Detachment 5th L. C.—1 killed and 12 wounded. 
Detachment 2nd Cavalry—9 killed and 3 wounded. 
Total Horses killed 10 ; wounded 15. 
(Signed) R. Satur, Major-General, 
Commanding the Force, 
Examined. (Signed) Hamtet Wane, Capt. 
Major of Brigade. 
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From Lieutenant Colonel J. Monteati. 
Commanding 35th Regiment. 


To Major General Sir R. Saux. K.C. B., 


Commanding in Garrison, Jellalabad., 
Dated Jellalabad, 6th April, 1842. 


Sin,— The exertions of the Garrison of Jellalabad beyond 
ordinary routine, having ceased since the decisive victory 
obtained over the enemy on the 7th instant, and now finally 
terminated by the arrival ofthe British Army under Major 
General Pollock, C. B., [trust I may not be considered ag 
going beyond the limits of my proper duty in addressing 
you, to state as follows. 

As doing but due justice on this occasion to Her Majes- 
ty’s 13th Light lafantry might be looked upon as a highly 
colored record of the merits of your own Regiment, and 
seeing that no such partial bias can possibly be supposed 
toguide my feelings in the estimate 1 have formed of their 
deserts, I have pleasure in sincerely declaring, that their 
conduct, throughout the painful and perilous position in 
which they have so long been placed, has been such has fully 
fo deserve the applanse and admiration of their country 
and the confidence and the best consideration of our weil 
beloved Sovereign. 

On our throwing ourselves on the 12th of November last, 
into the old and mined town of Jellalabad, without money, 
vithout food, aud almost without protection, with a nation 
of highly excited and barbarous enemies in arms against us, 
our situation seemed as hopeless a one as British ‘Troops 
were ever called upon to confront ; notwithstanding which 
theenemy was twice within twenty days attacked, and on 
Loth occasions defeated with signal success. 

You yourself will doubtless detail the work performed by the 
Regiment, let it then be only my province, who have wit- 
nessed their exertions almost hourly during a period of five 
months, to record that their devoted perseverance and cheer- 
falness amidst all the gloom that surrounded them after the 
destruction of their comrades of the Cabool Iorce, could not 
have been surpassed by any troops in the world : and that after 
months of extreme toil, when an earthquake, such as man” 
is not often in the habit of experiencing, in a moment left 
scarcely a vestige of their labour standing, their flying as 
they did with redoubled zeal to the work and completing it 
inten days, (so that on the arrival of the enemy before Jel- 
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In regard to the Native Troops ofall arms, I shall refrain 
from saying much for areason which has in a measure in- 
duce me to address this letter to you, but as you have your. 
self been a daily witness of their conduct under every des- 
cription of circumstance, you have it fully within your own 
power to say all, of which the Government they serve may 
very justly feel proud, and it may serve to shew as an exam- 
ple for imitation, what noble enthusiasm and zeal may be 
lighted up in their breasts, by the high bearing and consider- 
ate conduct of determined British Officers. 

T shall conclude by observing that we can now, Sir, 
proudly march forth from this Garrison with the enemy’s 
standards in our hands, and their captured cannon to fire a 
salute, on delivering over the care of the honor of the Bri- 
tish name, which we have had within our keeping for the 
last 5 months, pure and unspotted, and without a single cir- 
cumstance existing to cast a breath upon its lustre. 

The conduct of the Officers of the 35th Regiment general- 
ly, as well as those doing duty with it throughout the siege, 
1 am proud to say, has been such as well to deserve any re- 
ward or distinction that can be conferred upon them. 

Of those holding the rank of Captain and above it, which 
enables Her Majesty to advance them a step, I could strongly 
recommend Captain Seaton, 35th Regt. ; Captain Younce 
husband, 35th Regt., (severely wounded ;) Brevet Major 
Fraser, late 2nd Light Cavalry, and Captain Barn, tat Regt, 
Native Infantry, both doing duty with the 35th Regiment. 

Of the Native Officers of the 35th Regiment, I could also 
strongly recommend ; that six should, as a compliment to 
the Regiment for its gallant and meritorious conduct.receive 


the Order of “ Merit” and of “ British India 3" —viz, 


Sahib Ram, Subadar, 

Manick Sing, Subadar, 
Derrion Sing, Jemadar, 
Rambuccas ‘Tewarry, Jemadar, 
Hoolass Ram, Subadar, and 
Hurram Sing, Jemadar. 


I have the honor to be, &c. 
(Signed) J. Mowtzatu, Lieut. Colonel, 
Comdg. 35th Regimen, 
(True Copy). 
(Signed) R. C. Saanesprar, Mily. Secy. 
By order of the Governor General. 
T. H. Mapvock, 
Secy. to the Gort. of India, 
with the Govr, Genl. 
Re published by order of the Right Honorable the Gover- 
nor in Council. 
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MEMORANDA CONNECTED WITH THE MANU- 
FACTURE OF GUNPOWDER AT THE MADRAS 
POWDER MILLS; BY CAPT. G. ALCOCK, Juze, 
1842. 


Gunpowder is an explosive propellent compound, con- 
sisting of Saltpetre, Sulphur, and Charcoal. 


Saltpetre.—The principal ingredient in the manufacture 
of Gunpow-ler is Saltpetre, and that used in India, is the 
Produce of the country ; it is found to abound in nitroug 
earths, and is refined to about 80 per cent purity, before it 
isreceived at the Manufactory, where it undergoes the fol- 
lowing processes. 


In its crude state, a8 received from the contractor, it is 
washed four times with mother or saturated water, and this 
washing is considered equivalent to one boiling—it is 
washed, 


Ist with 30 Gallons of water to a Candy 


2a, ~20 ” ” 
3d, +20 ” ” 
4th ” 20 ” ” 


After the washing, the Saltpetre is removed into baskets, 
and well drained, previous to boiling; itis allowed to re- 
main in the baskets, placed over receiving tubs, for about 
24 hours, the water so recovered in the tubs, is retained 
and mixed with other mother waters, 


The Saltpetre is then put into a boiler with 30 per cent, 
ofcommon water, and boiled for 3 hours —while boiling, it 
is well skimmed—after which the fire is removed, and the 
solution allowed to settle for about an hour, 


After settling, the liquid is run from the boiler into a 
large wooden vat, and thence by a trough into the crystal- 
lizing pans ; in the bottom of the vat, there is a small 
Quantity of straw covered with sand, and over which a 
piece of cotton cloth is placed ; this acts partially, as a 
filter to the solution running through the vat into the 
crystallizing pans. 
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The crystallizing pans are made of copper 48 inches in 
diameter, and 16 inches deep, the solution remains in them 
about 36 hours, in which time the crystals are formed ; 
the liquid remaining in the pans with the crystals is term- 
ed a mother water, and is removed, after which the crystals 
are broken up, and well washed in another mother water ; 
which has been previously recovered from a 3d boiling, the 
Saltpetre is then basketed as before after the washing, and 
this is called the 2d boiling. 


When well drained, the Saltpetre is again taken from the 
baskets and put into another boiler for the 3d boiling—it 
is boiled about 3 hours with 50 per cent of common water, 
then drawn off into another set of pans, and allowed to 
settle and crystallize for 48 hours, the liquid or mother 
water of this boiling is taken out of the pans, and the 
erystals well broken up, and basketed ; these operations are 
performed in the same manner as described after the 2d 
boiling, besides which,3 gallons per candy of distilled water 
are sprinkled over the Saltpetre in the baskets from a 
garden watering pot, to remove any impurities that may 
still remain even after the 3d boiling. 


Pulverizing Room.— From the baskets, after the 3d boil- 
ing the nitre is carried into the Pulverizing room, where 
seventy pounds are put into a copper pan and well dried 
over a slow fire, when dried 23 pints of distilled water, 
sufficient to dissolve the nitre, are added to it, and the so- 
Jution is boiled very slowly and kept well stirred with 
wooden spatulas, till the water is entirely evaporated and 
the nitre pulverized, 


The nitre in a pulverized state is removed from the 
pans to the weighing room, and from thence in due propor- 
tions to the mixing room. The waters of the 2d and 3d 
boiling after washing the raw Saltpetre are thrown together 
and evaporated in a large iron boiler for 2 days, the pro- 
ceeds after crystallization are boiled over again and this is 
what is called the first boiling, and when a sufficient quao- 
tity is so recovered, it is mixed with an equal quantity of 
raw Saltpetre and boiled as before directed for the second 
boiling. The waters arising from the evaporation of the 2d 
and 3d waters is that from which the sale Saltpetre is re- 
covered and the process of evaporation is repeated antil all 
the nitre it contains is recovered. 


Sulphur.—The Sulphur is imported, it is prepared aud 
its impurities are removed by fusing. 
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Two thousand pounds of Sulpbur are put info an iron 
boiler over a slow fire, and so melted or fused; while ina 
slate of fusion it is well skimmed, and allowed to settle 
for about an hour, after which it is removed by iron hand 
ladles into tubs, where it cools and hardens, after 48 hours 
it is turned out of the tubs, in one solid mass from each 
tub, the impurities have been precipitated to the bottoms 
and the sides of these masses, and those portions are re- 
moved by hand raallets, and scrapers, and set aside for 
another fusion (when a sufficient quantity is so collected) 
the remainder being pure Sulphur is removed into the Pul- 
verizing room, and broken up into convenient lumps for 
pounding by the hand, with wooden beaters, there are 
several round holes cased with copper, in the wooden floor 
of the room, to receive the beaters in pounding the sulphur. 


After being tolerably well pulverized, by the hand the 
sulphur is put into a bolting mill in the same room, the 
mill is turned by the hand, and the bolter of it, is covered 
either with fine silk or Arnee muslin. On turning the 
machine, the Sulphur which passes through the silk into a 
receiving box placed under the bolter, is considered in a 
fit state for mixing with the other ingredients for Gun- 
powder and is conveyad into the weighing room—the re- 
mainder, which is not sufficiently pulverized passes out at 
the open end of the bolter into another box, and is beat up 
again by hand—and . returned into the bolting machine for 
further pulverization. 


Charcoal.—The Charcoal is prepared for the Manu- 
factory from the Dhal plant of Grambush, it ought not to 
exhibit any salt on being treated with boiling distilled 
water, and tested, and if thoroughly burnt, it ought not to 
give out any smoke when heated ; previous to pulverization 
the Charcoal is dried and sifted in the godown yard, and 
from thence conveyed to the Charcoal pulverizing room. 


The Pulverizing machine consists of two metal rollers 
about 3 feet in length and 9 inches in diameter, placed 
horizontally across a bolting mill, and parallel to each 
other, there is a feeder over the roller through which the 
Charcoal to be pulverized falls gradually between them ; 
The Rollers are turned by a handle fixed to one of them, 
and in turning they grind the Charcoal which runs from 
between them into the bolting mill, the bolter is covered 
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with fine wove brass wire, and acting asa sieve the revo- 
lution of the bolter throws the finer pulverized Charcoal 
into a receiving box—the coarser Charcoal passes out at 
the end of the bolter in the same manner as has been be- 
fore described with the Sulphur—and is put back again into 
the machine for further pulverization. 


‘There is a second bolting machine, the bolter of which 
is covered with a finer description of wove brass wire, 
through which the fine Charcoal is again sifted before it is 
considered sufficiently pulverized to be carried into the 
weighing room. 


Having described the different processes necessary for 
preparing and refining the ingredients for mixing and manu 
facturing Gunpowder, the following are the proportions 
of each used to one hundred pound weight, viz. 


———_—_ 


ee 
Nitre. | Sulphur. | Charcot 
“Thee |) welban. | Tbs. 

15 1a 138 


When one mill only is at work fifteen nixing boxes are: 
used in the mixing room, each box contains the following | 
proportions for one mixing, vizt. 


Nitre. Sulphur. | Charcoal. 


Ibs. | oz. | Ibs. | oz. |The. o2. 
3 8 4 | 2 


22 1:10 


Mixing Room.—In the mixing room the nitre according 
tothe foregoing proportion is put into the mixing box, and 
undergoes a further pulverization by a hand roller made of 
lignum vite, which is worked backwards and forwards for 
one hour anda half, the proportion of Sulphur is then added 
to the nitre, and rolled as before for about half an hour, 
when the Charcoal is mixed with the nitre and Sulphur, the 
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three ingredients are now well worked together for (wo hours 
more, the whole process occupying about four hours. 


One man mixes the above quantity twice in one day, viz. 
60} Ibs. and that is called one mill charge—the wastage on 
the two operations is about eight ounces to each box, re- 
ducing a charge to 60lbs—the quantily therefore mixed in 
one day in the fifteen boxes is 900Ibs. and this when mixed 
is conveyed in small tubsto the mill for further incorpo- 
ration. 


The Mills.—One mill consists of two upright cylinder 
wheels 5 feet indiameter and 18 inches broad—they are 
made of gun metal and are placed opposite to each other in 
acircular basin (also made of gun metal) which is called 
the bed, in which they revolve. 


The cylinders weighing 6 tons each, are connected by a 
metal axle 10 feet in length, this axle passes through a ver- 
tical shaft of wood which turns intwo sockets, the lower 
socket is fixed in the centre of the bed, and the upper ove in 
a large beam across the mill room, two draft poles are fixed 
in the vertical shaft, to each of which a pair of bullocks is 
yoked to turn it. 


The revolution of the vertical shaft turns the cylinder 
wheels over the composition in the bed, the composition is 
kept under the cylinders by four ploughs, fixed to arms pass- 
ing through the vertical shaft ; the distance between the 
cylinder wheels is four feet. 


The composition having been brought from the mixing 
Toom, one charge or 60!bs. is placed on the bed of the mill 
and sprinkled with 4 pints of distilled water ; the mill is then 
pat in motion, and at the seventieth revolution, 20 pounds 
of gunpowder dust received from the corning room is added 
to the above quantity of composition, without stopping the 
mill, which contiaues revolving till it has completed one hun- 
dred revolutions, which number is denoted by a tell-tale or 
dial plate ; the time occupied with one charge is 35 minutes. 


The nature of the dust which is added to the composition 
willbe explained hereafter. 


The composition is pressed into hard cakes by the weight 
of the cylinders, in which state it is removed into the drying 
yard, there are four mills in the manufactory but only one 
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mill usually at work, it incorporates in one day about1500lbs. 
of composition, viz. 


Charges. 


Composition received from the mixing 15 | 60 | 900 
TOOM, wcecseeae es 

Dust added to the above from the corn- 15 | 20 al 
IMG TOOM. co cse cece cccencvcersecwee dS ea 

Dust incorporated by itself...... coe eof 4 | 80 | 320) 


Drying Yard.—The composition in cakes having been 
brought over from the mills to the drying yard, is spread 
out on powder cloths,and broken up by hand mallets, it is el- 
lowed to remain exposed to the sun until it is well dried— 
when the broken cakes are carried into the corning room, this 
process takes from an hour to two hours according to the 
state of the weather. 


Corning Room.—The various brass wire sieves for sifting 
the composition are kept in the corning room—there are six 
different sizes, viz. 


Sieves with 10 holes to the inch. 


» 9» oy os ” 
» 9» IW» ” 
» 24 yoy » 
” @ 30 ” ” ”» 
» » 86 yy ” 


The wooden floor of the corning room is covered with 
lead, and the composition as it is brought over from the 
drying yard after being mixed together, is in the first in- 
stance, put into No. 10 sieve, the dust and smaller grains 
passing through it, are pat on one side of the room, the 
remainder, is turned out, and spread on the leaden fluor, 
and beat up until the whole passes through No. 10 sieve, 
the dust is now separated from the composition by sifting 
the whole in No. 36 sieve, and then it is resifted according 
to the sized grain that is required, either for C. P. or 
cannon powder, or M. P. or musket powder, the only two 
descriptions of powder, now manufactured at Madras. 
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The grains for the C. P. are passed through No. 10, 14 
and 18 sieve, and the M. P. is passed through No. 24 and 
30 sieves. 


The dust arising from these various processes of beat- 
ing up, sifting and resifting is set aside to be mixed with 
farther portions of dust brought from the winnowing room, 
and it is thence carried to the mill—either in charges of 
20lbs. each to be added at the 70th revolution of the mill, 
or to be worked up by itself in charges of 80 lbs. as 
before related. 


When the composition has been reduced into grains of 
gonpowder of the size required, it is conveyed in trans- 
porting barrels, containing about 60 Ibs. each to the drying 
terrace room. 


Drying Terrace.—The drying terrace consists of four 
wooden platforms 21 feet square, covered with sheet copper 
and surrounded by a wall 15 feet high. 


The gunpowder from the corning room is spread on 
powder cloths laid over the terrace as early in the morn. 
ingas the weather will admit, to allow the heat to pene- 
trate gradually through the grains, the powder is occa- 
sionally stirred with a wooden rake and remains exposed 
for about three hours, varying in time according to the heat 
of the sun, or until the thermometer rises above 136% Farht. 
after this first day’s drying the powder is carried over in the 
transporting barrels to the winnow- 
ing room, where it is sifted in No. 
36 sieve, to separate any further dust from the grain arising 
from the drying process, the dust is set aside for incorpora- 
tion in the mill as before described, and the powder is con- 
veyed back to the drying terrace for a second day’s 
exposure to the sun—which is generally considered sufficient ; 
itis then taken over to the winnowing room again, and after 
being winnowed for the purpose of effectually zm any 

. remaining dust—it is carried to the bar- 
Barrelling Room. relling posi where it is weighed and put 
into either 90 or 45%b barrels. 


Winnowing Room. 


The gunpowder is now fit for use and a specimen of each 
kind viz. of C. P. and of M. P. is selected once a month 
tnd forwarded to Artillery Head Quarters for proof, The 
powder is also proved daily at the manufactory, for the 
satisfaction of the Superintendent. 
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SINGULAR MANNER OF CROSSING A RIVER. 


The mode in which we passed the rivers was singular, 
and, I believe, quite peculiar to this part of the country. We 
were drawn by a pair of horses who were yoked to the boat 
on each bow by @ rope fixed to the hair of the mane. The 
bridle is then put on as if the horse were to be mounted ; 
the beat is pushed into the stream, and, without any other 
assistance than the horses, is ferried directly across the 
most rapid channel. A man on board holds the reins of 
each horse, aud allows them to play loosely in the mouth, 
urging him to swim; and thus guided, he advances without 
difficulty. ‘There is not an oar to aid in impelling the boat ; 
and the only assistance from those on board consists in 
mar:ceuvering a rude rounded pole at the stern,to prevent the 
vessel from wheeling in the current, and to give both horses 
clear water to swim. They sometimes use four horses ; and 
in that case, two are fixed at the stern. These horses re- 
quire no preparatory training, since they indiscriminately 
yoke all that cross the river. One of the boats was dragged 
over by the aid of two of our jaded ponies; and the vessel 
which attempted to follow us without them, was carried so 
far down the stream as to detain us a whole day on the 
banks, till it could be brought up to the camp of our cara. 
van. By this ingenious mode we crossed a river nearly half 
amile wide, and running at the rate of three miles and a 
half an hour, in fifteen minutes of actual sailing ; but there 
was some detention from having to thread our way among 
the sand-bauks that separated the branches. 
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MOULMEIN TIMBER. 


Remarks by Captain Simpson, Commanding Artillery, Moulmein ; 
and Captain Babington, Deputy Assistant Commissary Gene- 
ral; on the different descriptions of Timber procurable in the 


Tenasserim Provinces, 
Captain Simpson, 


Artillery, 


Captain Basinoton, 


Depy. Assist. Comy. Gent. 


No. 1 ANAN. 


Aclose grained wood, very 
herd and heavy, with great 
tenacity of fibre, sinks in 
Water even when well sea- 
soned, is impervious to white 
ants, is plentiful and grows 
to a great size, being readily 
Procurable of dimensions va- 
tying from four feet to three 
in diameter. 

It is used chiefly in the 
Provinces for wall plates and 
beams of houses, it is also 
used for making planes, and 
handles for tools. 


This wood, as far as I can 
learn, is held in almost equal 
estimation with teak here— 
having toa great extent the 
same properties, and being 
used almost indiscriminately 
with it, by Burmans. There 
is not much in this District. 
It abounds on the Yé, and 
Amherst Districts. Stem 
from 45 to 47} feet in length, 
from 4} to 9 feet round— 
often much larger, tapers but 
little, great durability is one 
of its qualities, not attacked 
by ants. I would recom- 
mend this wood. 


No. 2 BAMBROOL 


A close grained, heavy, 
hard wood, not so plentiful 
asthe Anan, but said tobe 
even more durable ; this wood 
however is generally very 
knotty, and rather stanted in 
growth —may be procured of 
dimensions from one to two 
feet in diameter. 

Itis used chiefly for bridge 
posts, and with advantage 
for all purposes when there is 
@xposure to the weather. 


Not much esteemed, sub- 
ject to quick decay, and soon 
insect eaten, either in or out 
of water, and above or below 
ground. Of large dimensi- 
ons and plentiful—1 do not 
recommend it. s 
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Captain Simpson, 


Artillery. 


Captain Basixcton, 


Depy. Assist. Comy. Genk 


No. 3 KATZEE. 


A wood of particularly fine 
close grain, very strong and 
durable, plentiful, in growth 
but rarely exceeds one foot 
in diameter in dimensions. 

It has been found to an- 
swer well for making coys 
for machinery, aud is lighter 
than most of the other close 
grained woods of these Pro- 
vinces. 


Properly  Theetsee” [ am 
told ; exuding a red gum 
which repels ants, a very red 
wood, not plentiful, takes 
a high p-lish, grows large, 
is durable, grows large in the 
North, good for faurniture— 
and | would recommend the 
large for general purposes. 


No, 4 PEENGADAN KULAY 


oR 


SMALL PEENGADAN. 


A fine close grained, heavy 
and handsome wood. Is held 
in great estimation by the 
Burmans for making planes, 
and frames of tools, where 
even surface and durability 
are required. 

There are two species of 
Peengadan (vide No. 9) the 
distinction. in rame_ arises 
from the No. 4 Peengadan 
having a smaller leaf, the 
woods are very similar, both 
are plentiful, and may he pro 
cured in size equal to the 
largest of the hard woods of 
the Provinces. 


This is both No. 4 and No. 
9, of Capt. Simpson's Memo. 
the only difference being that 
one is larger and the other 
smaller (Khillay) this wood 
(the larger only) I would re- 
commend for large buildings 
chiefly. It is very durable, 
found in plenty all over these 
Provinces, the larger the fur- 
ther you go North, very close 
grained and heavy, will not 
float, tapers little, 30 to 35 
feet stem, 43 to 74 feet round 
(the large). 
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Captain Simpson. 


Artillery. 


Captain Basincton. 


Depy. Assia. Comy. Genl. 


No. 5 THICKYA 
oR 


ITCHING WOOD. 


Grain not very close, bata 


Not at all recommended 


toagh wood, and said to be for any purpose, rots speedi- 


very durable. 


ly, 


of small dimensions. 


This is the most abundant Plenty of it. 


of the jungle trees in the vi- 
cinity of Amherst, prefering 
high localities. many of the 
hills being covered with this 
tree alone, and of superb di- 
mensions, some of them ex- 
hibiting a straight trunk of 
from sixty to eighty feet to 
the lowest branches. It isa 
wood easily worked up, and 
used much for common pur- 
poses, but owing to the Bur~ 
mans not allowing due time 
for seasoning it is liable to 
split. Jt shews when broken 
along good fibre. 

This tree derives its name 
from the peculiar properties 
of its Bark, which is com- 
posed on the exterior surface 
of particles of the finest tex- 
tare, very similar to the brist- 
Is down of the cane leaf, and 
on being touched by the 
hand, leaves a number of these 
fine particles in the skin caus~ 
ing considerable irritation. 


No. 


A well grained, good wood, 


6 THEENGAN.! 


This is one of the very hes 


durable and tough, may be woods of these Provinces 
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Captain Simpson. 
Artillery. 


termed the oak of these pro- 
vinces, is procurable of good 
dimensions, and is applied to 
almost every purpose with 
advantage. 


Captain Basineton. 


Depy. Assist. Cumy. Genl. 


believe—but it is scarce, 
grows near streams and ri- 
vers—will not float, requires 
3 years to season, very dura- 
ble. Does not splinter, grows 
to the largest dimensions, 
canoes are cut out of it. 
Little hos been cut here, and 
most of what is standing is 
of very large dimensions. It 
can be had to square 24 inch- 
es, and has stems 50 to 70 
feet high, tapering little to 
first branch. I would recom- 
mend this wood. 


No. 7 THENGIN, 


Aspecies of the above but 
of closer grain, harder and 
heavier, indeed is one of the 
hardest woods of the provin- 
ces,and grows toa great size, 
on elevated sites it is plenti- 
ful. One of these trees in 
the vicinity of Amherst was 
felled a short time since, and 
measured nineteen and a half 
feet in circumference, straight 

’ and even to the lower bran- 
ches,which commenced about 
sixty feet from the ground. 
Itis used by the Burmans for 
making canoes, 8 boat of the 
largest size beingformed from 
the trunk of one tree. Both 
the above species, Theengan 
and Thengin produce freely 
a gum resin,but the Thengin 
in greater abundance a sam- 
ple of this resin I forward 
with the woods, 


This wood is a species of 
Theengan (No. 6) exactly 
the same as it, in all respects, 
but color. From what I can 
learn the two woods are to 
be recommended for the same 
purposes and are about equal 
in quantity procurable, 
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. Captain Simpson. 


Artillery, 


Captain Basinotoy. 


Depy. Assist. Comy Genl. 
No. 8 THARAPEE, 


A well grained, very tough — A very inferior wood. Rote 
wood and durable ; plentiful under exposure—grows on 
on high sites, is much used hilly and mountainous dis- 
for Masts for large boats, it tricts—rather large dimen- 


possesses great elasticity. It 
is a talland graceful tree, and 
can be procured of dimensi- 
ons, from !8 inches to 2 feet. 


sions. 


No. 9 LARGE PEENGADAN. 


A heavy, very hard wood, 
of great density, is used chief- 
ly for bridge posts, does not 
suffer in water or when ex- 
posed to weather, appears to 
Possess an essential oil of pe- 
caliar properties. 

The tree is plentiful in the 
provinces and may be procur- 
ed of about three feet diame- 
ter. 


Vide No. 4. 


No. 10 KYAN NAN. 


A wood of fair grain, and 
handsome appearance, ig used 
chiefly by the Burmans for 
furniture, and purposes of 
turniag and carving—grows 
toa fair size, but the tree is 
rarely found ina perfect state, 
being liable to large cavities 
and other imperfections in 
the centre. 


I cannot learnanything be- 
yond what Captain Simpson 
has said of this wood. But 
from what I hear of it, I do 
not at all recommended it. 


No. 11 MYA YA MONG. ye 


An even surfaced, well 
grained wood and _ tough, 
gtows to a moderate size, and 
is found chiefly on high sites. 


T cannot learn any thing 
beyond what Captain Simp- 
son has said of this wood, 
Butfrom what I hear of it, 
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Captain Simpson, 


Artill-ry. 


The Burmans use it for 
making yokes for the shoul- 
der to enable them to carry 
heavy weights. 

It is an extremely tough 
wood with much elasticity. 


No, 12 


A heavy, very close grain- 
ed wood can be procured 
about two feet in diameter, 
‘The burmans use it for mak- 
ing gun stocks (for which it 
appears well adapted) and for 
handles to all descriptions of 
weapons, 

It is a tall graceful tree and 
readily procurable. 


N. B. There are two other 
valuable woods ( Peema) spe- 
cimens of which, with such 
information as I can collect 
shall be forwarded. 

(Sd.) G.W.Y.Simpson, Capt. 
Comg. Arty T. P. 
Moutmein, 
7th October, 1341. 


Captain Basincron. 


Depy. Assist. Comy. Gent. 
I do not at allrecommend it. 


KAY YA. 


N.B. The following not 
in Captain Simpson’s list, but 
furnished by Captain Bating- 
ton from a record in the 
Moulmein Commissariat Of- 
fice. 


No. 13 EENDYKE 


oR 


BLACKWOOD, 


A very strong close graia: 
ed wood. Has a case of white 
‘gap on it, 3 or 4 inches thick, 
like ebony which it otherwise 
revembles, very durable, will 
not float —not plentiful, Heart 
generally has cracks and 
flaws,wherefore large planks, 
&c. carmot be got easily from 
it, [ do not recommend 
it, from this distance. 
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Captain Basineton. 


Depy. Assist. Comy. Genl. 


No. 14 BASTARD ROSEWOOD. 
oR 
PADDOWK. 


I consider this the next 
best wood to teak here, from 
what I am told of it, of great 
tenacity and durability. Is 
not attacked by white ants, 
Tam told ; has a remarkable 
strong and not disagreeable 
odour. Jt is heavy ; other. 
wise I should suppose it to 
be the best wood for gun car- 
riages, owing to its great 
toughness —sound heart— 
large dimensions, but not 
so large as teak—plentiful up 
the Hondroo river, and in 
Shan Karreenee and Pegu. 


No, 15 PEE MA. 


There are several species 
of this wood both red and 
white, pretty similar in pro- 
perties and dimensions. Used 
a good deal at Rangoon and 
Chittagong for Ship building. 
If thoroughly seasoned it is 
durable under water, not 
otherwise. Has a grain like 
beech, and works up like elm 
Tam told, but from its not 
being durable I would not 
recommend it much from this 
distance. 


MEMORANDUM. 


IT am informed probably 
about 3000 tress per annum, 
might be hereafter obtained 
from these forests, of the 
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kinds and sizes { would recommend for experimental adop- 
tion, on sucha scale as to give the wood a fair trial in all 
respects ; viz. Anan, Paddowk, Peengadow, (large) Theen- 
gan, Thengin and ‘Theetzee. All but Anan are difficult of 
transport however, owing to their weight, and not ffoating 
well,so that they would require conversion I fear in the 
forest ; but experiment might supersede this difficulty. As 
to expense, none whatever would attach to the abstraction 
of the wood, beyond perhaps Government Kist, at 15 per 
cent ad valorem, thatis upon such value as (he Commissioner 
might fix upon it, for, as I have elsewhere said, these woods 
are practically unknown as yet inthis market. The only 
other expense would be the employment of Government 
Elephants, and people to fell, convert, transport, &c. the 
wood, but these are costs attaching to all wood: no prime 
cost, | believe would -attach to those in question. 


(Signed) D. Basincton, 
Depy. Assist. Comy. Genl. 


_ Commissariat Orrice, T. P. 
Moulmein, 25th May 1842. 


REORGANIZATION OF THE NIZAM’S ARTIL- 
LERY. 


General Orders by the Resident, on the part of the Nizam’s 
Government, Hyderabad Residency, 30th June 1842— 
No, 140. 


On a revision of the Establishment in the Artillery and 
Ordnance Departments of the Nizam’s “ contingent,” the 
Resident is pleased to direct that the following arrange- 
ments shall take place from the Ist August next. 


Four field guns, with ammunition tumbrils complete, are 
to be considered the established proportion of field ordnance 
attached to the companies of Artillery at Bolarum, Aurun- 
gabad, Ellichpoor, and Hingolee. These batteries are to he 
maintained ina state of the most perfect efficiency, ready 
to take the field at the shortest notice. 
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STORE DEPARTMENT. 
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* One of the Store Serjeants at Aurangabad to be discontinued on the 
occurrence of the first casualty there. 
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In the above proportion of cattle, there are included for 
Depot and executive purposes, at 


Bolarum —.20 Bullocks 
Aurangabad 16 Pr 
Ellichpoor 10 ¥8 
Hingolee 10 3 


This number being considered amply sufficient for those 
Departments, the Gun Cattle are to be confined strictly to 
their own duties, and never employed in carts or other 
drudgery, nor in amy way unconnected with Ordnance 


purposes. 


Carriage Bullocks. —The Fstablishment of Carriage Bul- 
locks attached to the Aurungabaé and Ellichpoor Divisions 
to be abolished, and the Cattle disposed of under instruc- 
tions which will be hereafter transmitted. 


One hundred contract Bullocks at 3} Rupees each per 
month, are authorized for each of the above divisions in 
lien of the Establishments hitherto maintained. 


The monthly contract for Carriage Bullocks at Hingolee 
is reduced from 4 Rupees to 3$ Rupees per Bullock, to have 
effect from the Ist of August next. ‘ 


DUNDAS’S saxo MONK’S GUNS. 


The late experiments at Woolwich and the forthcoming 
ones at Deal, for the purpose of testing the superiority of the 
new guns, excite just now considerable interest throughout 
the profession. No greater proof of this can be afforded 
than the numerous enquiries we have rceived, not only from 
officers who have recently served, but those who have been 
on half pay a considerable time and are probably no longer 
fit for active service, 

Some of these latter, who have not possessed the oppor- 
tunities now available for acquiring proficiency in Naval 
Gunnery, express their surprise at the great weight of the 
€8 pounders on board the Geyser, and are anxious to know 
what benefit is expected to compensate for this inconveni- 
ence. The reason is evident : the intention being to pro- 
duce a great range it cannot be accomplished without large 
charges of powder, hence the necessity for casting the gun 
touch heavier than was the former practice. The old 68 
pounder carronade (‘or smasher” as it was originally called) 
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weighed only about 36 cwt. the full charge was 5lb. 12 oz. 
and the range (greatest) about 1300 yards, but Colonel 
Dundas’s modern gun cf that calibre owing to its weight 
and form, is capable of bearing a charge of 20|b. of powder 
and to range a shot upwards of 4000 yards, being consider- 
ably more than any piece of Artillery that we hitherto pos- 
sessed : while Mr. Monk’s gun of 97 cwt. throwing a shot 
of 56 Ib., is little, if any, inferior in this repect to the former, 
which weighs 113 cwt. ‘The principal advantage of the 
Dundas gun is, its being adapted to an existing calibre ; 
whereas Mr. Monk’s shot of 5d lbs. is a deviation from any 
calibre we already possess, 


For steam vessels, guns possessing the longest range are 
the most desirable, because not only are they calculated to 
batter a town from a distance beyond the reach of ordinary 
cannon, but also the shot has greater velocity, and 
consequently the power of penetrating deeper at low eleva- 
tions, and thus producing more certain and destructive 
effect than when it is necessary to elevate greatly in order 
to reach the object. 


This explanation will be sufficient to meet the inquiries 
addressed to us on this head, and will satisfy those who 
take an interest in (he matter, that the Government is quite 
awake to improvements and further perfection in our Naval 
armament, so as to render our steam and other vessels 

- equal, if not superior, to any they may encounter in case 
of war. Itis pleasing to reflect, that, thanks to the excel- 
lent establishment at Portsmouth, the palpable deficiency we 
so long laboured under in respect to sea gunnery has been 
totally remedied ;the bombardment of Acre and the opera- 
tion in the China seas, affording practical demonstration of 
what our Tars are capable of, even were not the improve- 
ments we have adverted to, continually progressing under 
the sanction and authority of Government, 


NOTES ON THE DEFENCE OF JELLALABAD, PREPARED 
BY CAPTAIN GEORGE BROADFOOT 3ita M.N. 1 GARKI- 
SON ENGINEER. l6ru APRIL, 1842. 


On the 12th of November the Major Gencral Command- 
ing having res-lved to occupy Jellalabad, directed me with 
a Committee of Officers to examine and report on the works 
of the place. 


The Committee reported unanimously that they were thea 
not defensible against a vigorous assault, 
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As will be seen by the accompanying plan® the fown is an 
irregular quadrilateral, kaving half of the western side sali- 
ent, and the southern side broken by a deep re-entering 
angle. It was surrounded on every side with gardens and 
houses, enclosed fields, mosques, and ruined forts, affording 
strong cover to an enemy; these were every where close to 
the walls and in many places connected withthem. Beyond 
these on three sides, (N, Ke, and W,) at from 400 to 500 
yards run the ruins of the wall of the ancient city, on which 
the sand has accumulated so as to form a line of low heights 
giving cover to the largest bodies of men Opposite the 
south west angle a range of heights, composed of bare gueiss 
rocks, commences at 350 yards from the works, and extends 
about 400 yards from N,N. 1. to S.S. W 5 these com- 
pletely overlock the town, and, from the vicious tracing of ~ 
the works, enfilade some of the longest curtains. Parallel 
tothe north side at 170 yards runs a steep bank 20 feet 
high ; it extends a considerable way to the west, and several 
miles to the east, affording a secure and unseen approach to 
any number of men ; it is probably an old bank of the river. 
From it numerous ravines run up towards the walls afford- 
ing the enemy a covered passage into the buildings and en- 
closures adjoining the works. 


Two very solid walls, 300 yards apart, ruo from the place 
to this bank thus enclosing on three sides a space, probably 
occupied originally by the Mogul Emperor’s palace, but 
found by us to cortain a large mosque, and numerous gar- 
deus and houses occupied by fukeers; one of the gates of 
the town opens into it, and it was traversed by a water 
course about 10 feet wide, which entered the town by a tun- 
nel under the rampart, large enough to admit several men 
abreast ; a similar tunnel allowed it to pass out of the town 
on the eastern side. 


The walls of the town extended about 2,100 yards with. 
out reckoning the bastions, of which there were 33. The 
works were of earth and in the usual style of the country, 
viz, a high thin rampart, but in a state of ruin, without pa- 
ae and without ditch, covered way, or outworks of any 

ind. 


The bastions were full, but in some places lower than the 
adjoining curtains, very confined, without parapets, and 
sloping downwards from the gorge to the salient, so that the 
terreplein was completely exposed. 


* Not received. 
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There were four gates and a postern, all of the usual vici- 
ous native construction, and except that on the northera 
side, in a ruinous state. 


To give some idea of the state of the works, I may men- 
tion that, of the Committee sent to inspect them on the 13th 
November, not one except myself succeeded in making the 
circuit: larpe gaps cut off the communication, or insecure 
footing compelled the Officers to descend among the adjoin- 
ing enclosures, from which it was difficult to find the way ; 
while, on the south side, the rampart was 80 imbedded in 
houses and surmounted by them, that its course could only 
be traced by laboriously threading the lanes of the native 
town. 


On the north side the wall rose toa very great height 
towards the town, but sloped down to the exterior in a heap 
of ruins almost every where accessible, while at the foot 
were houes and gardens, so strongly occupied by the enemy, 
that during the night of the 13th of November, our troops 
were unable to maintain their posts, and with the exception 
of the gateway, a line of 400 yards on the northern face was 
without a man on the works, bad the enemy then attacked 
us, we must have been reduced to a street combat. 


On the following morning (14th November,) the Major 
General ordered a sortie in force, which drove the enemy 
from his positions with such loss, that it was sometime be- 
fore he ventured near enough to disturb our works, which 
were now as vigorously prosecuted as our scanty supply of 
tools aud the difficulty of procuring material allowed. We 

and had only the tools, (as per margin,) brought 
ie cucaness from Cabool with the Sappers, for the 
With other tools Operations expected in the Tezeen Valley, 
in proportion; mas and we were without wood or iron. Wood 
ny tools such a8 wag obtained from the ruins of the canton. 
trowels, &c, have ment, and from houses demolished in the 
been made here. : = 
“town. Tron was collected in small quanti- 

ties from the neighbourhood, but it was that of the country, 
good in quality but imperfectly smelted, and requiring about 
ten times as much labour and time as English iron. By 
the persevering labour of the troops, however, much was 
done, and when the enemy next attacked us, (Ist Decem- 
ber,) ramps had been made and the guns mounted on the 
bastions for which they were destined. The water-courses 
and other passages through the walls blocked up, the foot of 
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the searps cleared from rubbish, and parapets built in all the 
bastions and many of the curtains, while much of the exter- 
nal cover was destroyed. 


On the Ist December the enemy were again routed and 
the works proceeded with little or no interruption. 


By the middle of January (the commencement of the 
rainy season) a parapet no where less than 6 feet high with 
abanquette as wide as the nature of the rampart allowed, 
was completed entirely round the place. 


The gates were repaired and strengthened by buttresses ; 
two of them were retrenched and a ditch carried round the 
north west angle, while some of the most dangerous ravines 
were laid open to our fire, and roads were opened into the 
low ground on the north side. 


By the middle of February the ditch was carried round 
the place, with as good a covered way as the size of the ditch 
and supply of earth allowed, while the mosques, forts, gar- 
dens, and cover of every description had been destroyed for 
several hundred yards round the place. 


At this time Mahomed Akbar Khan moved into the val. 
ley in order to attack the place ; but they were unable to ef- 
fect more than a distant investment: they frequently occn- 
pied the rocks on the south west, but the parapets and tra- 
verses rendered their fire harmless. 


On the 19th February an earthquake, which nearly des- 
troyed the town, threw down the greater part of our parapets, 
the Cabool gate with the two adjoining bastions, the north 
west bastion, and a purt of the new bastion which flanked 
it. Three other bastions also were nearly destroyed while 
several large breaches were made in the curtains; one on 
the Peshawur side 80 feet long, was quite practicable, the 
ditch being filled and the ascent easy. Thus in one moment 
the labors of three months were in a great measure des- 
troyed. 


No time, however was lost: the shocks had scarcely ceas- 
ed when the whole garrison was told off into working parties, 
and before night, the breaches were scarped, the rubbish 
below cleared away, and the ditches before them dug ont 
while the great one on the Peshawur side, was surmounted 
bya good gabion parapet. 


A parapet was erected on the remains of the north west 
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bastion, with an embrasure allowing the guns to flank the 
approach of the ruined Cabool gate; the purapet of the new 
bastion was restored so as to givea flanking fire to the north 
west bastion, while the ruined gate was rendered inaccessi- 
ble by a trench in front of it, and in every bastion round the 
place a temporary parapet was raised. 


From the following day all the troops off duty were con- 
tinually at work, and sach were their energy and perseve- 
rance that by the end of the month the parapets were entire- 
ly restored, the Cabool gate again serviceable, the bastions 
either restored or the curtain filled in when restoration was 
impracticable and every battery re-established. 


The breach having been built up with the rampart doubled 
in thickness, and the whole of the gates retrenched. 


It is not easy to give an adequate idea of the extent of 
the labour performed by the troops. 


The parapets, banquets, &c., are built of the ruins of the 
buildings thrown down, cemented with clay mixed with 
straw and bound together, when requisite by bond tim- 
bers; of this masonry above 104,500 cubic feet had been 
built before the earthquake, and since then, (including new 
works,) about 103.900 cubic feet have beeu erected, making 
in all above 203,000 cubic fect of masonry. But the ma- 
terial had to be procured from a distance by the laborious: 
process of demolition, and the ruinous wall had to be 
scarped, cleared at the base, and prepared for the work. 


The quantity of walls of forts, mosques, gardens, &c. 
destroyed was considerably more than double that of the 
walls of the place, aud the excavation from the ditch excceds 
60,009 cubic feet. 


Tn addition to this, the troops had to build barracks for 
themselves and guard rooms round the works, each corps 
undertook its own barracks while the construction of the 
guard rooms was superintended by Captain Moorhouse, 
Quarter Master of Brigade, and Lieutenant and Quarter 
Master Sinclair® of her Majesty’s 13th Light Infantry, whose 
assistance on this point left me more leisure for the defen- 
sive works. 


* To Lieutenant Sinciair also we owe the mill used by the Commis- 
anriat, I only furnished materials and workmen. ‘The credit of the 
whole contrivance and construction is due solely to Lieutenant Siuclair. 

(Signed.) G. B. 
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The working parties in emergencies consisted of all men 
off duty, often assisted by the guards when the works were 
near their posts. 


~ On ordinary occasions they consisted of all the Sappers 
and Miners, about 200 men of Her Majesty’s 13th Light 
Infantry, 120 of the 35th Native Infantry, a party of Ar- 
tillerymen of Captain Abbot’s battery, all the men off duty 
in Captain Backhouse’s mountain train, and the detachment 
of the 6th Infantry, Shah Soojah’s force doing duty with the 
mountain train, Detachments also of Camp followers were 
employed in bringing material, &c. 


Nothing could exceed the cheerful energy of every officer 
end man in these labours. : 


The Sappers and Miners worked from day-break to sun- 
set with 23 hours for meals, and, when occasion required, at 
night. Their conduct was such as to leave me nothing to 
desire, and it has been honored with the Major General's 
recorded approbation. 


Lieutenant and Adjutant Orr and Lieutenant and Quar- 
ter Master Cunningham, who acted as my assistants, render- 
ed me the most zealous and efficient aid ; and [ beg most 
respectfully to bring their great merit to the Major Gene- 
ral’s notice. The European Non-commissioned Officers 
also displayed a zeal and intelligence deserving to be re- 
ported to the Major General ; more especially Serjeant 
Major Kelly, Quarter Master Sergeant-Bruen, and acting 
Staff Serjeant Hughes, (from Her Majesty’s 13th Light 
Infantry. ) 


The other troops having very severe garrison duty labour- 
“ for a shorter period, yet seldom less than six hours a 

ay. 

It will be seen that the largest parties were furnished by 
Her Majesty’s 13th LightInfantry,and I know not how ade- 
quately to express my sense of the services of this admira- 
hle body of men; though having little more than every other 
night in bed they laboured for months day after day, Officers 
and men, with a cheerfulness and energy not to be surpass- 
ed. To enumerate all whose zeal and intelligence were 
conspicuous would almost require me to go over the list of 
the Officers,and to mention even many of the valuable Non. 
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commissioned Officers ; but I cannot deny myself the pleasure 
of naming those whose more extended professional education 
gave their aid additional value, namely, Captain Fenwick, 
Lieutenant Frere, and Ensign Parker. Separate portions of 
the works were also entrusted at various times to other Offi- 
cers, especially Lieutenants G. King, and G. Wade, and 
Ensign Scott, and I have every reason to be satisfied with 
their execution. 


The 35th Native Infantry were much employed in des- 
troying the forts and other cover around the place, and it is 
due to Captain Seaton to mention his great activity, and 
the skill with which, by directing the water-courses used for 
irrigation on the most massive ruins, he effected a quanti- 
ty of demolition, which, with our short supply of Gunpowder 
would have otherwise been impracticable. 


With the exception ofa few of the larger bastions, the 
whole of the batteries were prepared by the Artillery them- 
selves, (beth Captain Abbott’s battery and Captain Back- 
house’s mountain train,) under the superintendence of their 
own Officers. Besides this, a party of Captain Abbott's Ar- 
tillerymen was always ready to assist in the works generally, 
and they were most ably superintended by Lieutenant Dawes 
to whom I am indebted for aid as constant as it was valuable, 
and willingly given. Captain Backhouse with his own men 
and detachment of the 6th Infantry, Shah Soojah’s force, 
not only prepared the parapets and embrasures for his own 
guns, and repaired the damages done to them by the earth- 
quake, but he undertook and completed several of the most 
useful and laborious operations executed : among others a 
large and widely branching series of ravines giving cover to 
many hundred men, within pistol shot ofa very weak part 
of the works, was filled up, or entirely laid open to fire, and 
that with a number of men, which without his untiring zeal 
and personal exertion, would have been inadequate. 


The camp followers were distributed to assist the troops 
and they followed the example set them and were extremely 
useful. 

Appended are two plans and some sheets of sections.* The 
first plan shews in some measure the way in which the space 
round the fort was originally encumbered by buildings and 
enclosures. The second gives an outline of the place as it 
now stands, while the sections will give some idea of the 


* Not received. 


profile of the works as we found them and as we leave 
them. 


The gates have been retrenched inwardly, because from 
the fall of the ground outside, and its conformation, no ade- 
quate work could have been raised, without a labour we 
could not at the time spare, and without occupying more 
time than we could ever reckon on for unmolested work. 


The narrowness and shallowness of the ditch are owing 
to our want of tools, which limited the strength of our work- 
ing parties so much, that any thing stronger could not have 
been carried round in time to accomplish our object—that 
of interposing an obstacle to a sudden assault and escalade 
on every side, while the enemy were still numerous and 
elated by the Cabool disasters. 


The breadth of the berme was necessary from the nature 
of the soil, a loose sand ; and it varies as the. necessity of 
including previous excavations, &c. obliged us to alter the 
tracing. 


In conclusion, I have to solicit the Major General’s indul- 
gence for this report, which has been prepared while suffer- 
ing from a wound. If I have been diffuse in noticing 
the assistance received from the Officers and troops, it 
must be ascribed to the admiration with which I daily, 
for many months, witnessed their labours, under circum- 
stances of extraordinary discouragement, on short al- 
lowance of provisions, with heavy duties of other kinds to 
perform, and, for a considerable time, harrassed by inces- 
sant conflicts with the enemy ; during all this time there was 
not only no murmuring, but the utmost cheerfulness and 
zeal prevailed. It was not once necessary to resort to pu- 
nishment, and] never had to make a single report other 
than commendatory. 


BRASS GUN OF THE SHIP “ ROYAL GEORGE.” 


A 24 pounder brass gun of 51 cwt. bearing the makers 
name. ‘A. Schalch, 1743,” and the arms of the Duke 
of Montagu, (as the Master General of the Ordnance, when 
the gun was cast,) in addition to the Royal arms of George 
the Second, has been mounted on a carriage made from the 
wood, of the Royal George, and placed on the platform of 
the Queen’s Bastion. The inscription on the gun is as 
follows :— This gun formed part of the armament of the 
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“ Royal George, sunk at Spithead in 1782, and recovered 
“ from the wreck by J. A. Dean, in 1834.” On the carriage 
is inscribed : —“ ‘his carriage was made of the wood 
“ recovered from the wreck cf the Royal George.’ Wool- 


“ which 1842.” 
PERCUSSION SHELLS. 


At Woolwich on the 24th of June, Mr. H. Reece, Mr. 
Napier and Mr. ‘Tuck, inventors of Percussion Shells, and a 
number of their friends, amongst whom were Mr. Faraday, 
the celebaated chemist, and Mr. Gurney, the inventor of 
the Bude light ; attended at the marshes to witness the ex- 
periments with these shells. Mr. Reece had twelve 32 poun- 
der shells, Mr. Napier twelve 6S pounder shells, of the 
usual spherical construction, and Mr. Tuck six 32 pounder 
shells, and six 6 pounder shells fer light field guns, both 
sizes cast in a sugar loaf form, having four grooves along 
the greatest diameter tapering in the hollows, so as to pre- 
sent as small a surface as possible next the charge of pow- 
der, and allowing a considerable space for windage in the 
action of discharge. Captain Palliser attended at the guns 
and Lieutenant Bland had the charge of the range to insure 
that the river at that part, was clear of vessels at the time 
of firing. Mr, Reece’s 12 shells on being fired, all burst 
with one exception at the mouth of the guns, seven shots 
having been fired from one gun, and five from another, ‘The 
shell that did not burst at the mouth of the gun struck the 
target, but did not explode. Mr. Napier’s first, second, 
third, fifth, sixth, seventh, eleventh, and twelfth shells burst 
at the mouth of the gun, the fourth and eighth struck the 
target, but did not explode; and the ninth and tenth were 
the only shots in any way near the mark, as they exploded 
on striking the target. Mr. Tucks first, second, third and 
fourth shells did not burst, and the sixth exploded at the 
mouth of the gun. he fifth shell struck the target and 
exploded as it passed through it. The result of the experi- 
ments hasbeen by no means equal to those carried on 
last year, as three effective explosions out of thirty isa 
very small proportion, and shews that the percussion princi- 
ple, so far as it has been tried on large shells, cannot be 
placed iu competition with the common fuze, at preseat used 
“in the service. ‘The firing was excellent when the 
shells did not burst in or at the mouth of the gun, The 

range was 400 yards, 
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MEMORANDA CONNECTED WITH THE MANUFACTURE 
OF GUNPOWDER AT ISHAPORE POWDER WORKS BY MA- 
JOR T. TIMBRELL, IGrn JULY, 1842. 


Saltpetre 1st Boiling.—The Crude Saltpetre as received 
from the Bazar is put into the boilers without any previous 
washing. In the proportion of about 32 Maunds of Salt- 
petre to40 Maunds of tank water. This is what one of 
our boilers will contain and we continually use 8 of these 
Boilers. They are filled during the day and a strong fire 
being made under each pair of Boilers at 8 o’clock at night, 
the solation is brought to a brisk boil by 6 in the morning, 
when the fire is withdrawn, and all impurities that have 
risen are skimmed off. and a quantity of a solution of what 
is here termed potash, is thrown into each boiler, which 
checks the ebullition, causes the lighter impurities to rise, 
and the muriate of Soda and other heavy impurities to sub- 
side, for which, the solution is left an hour or somewhat 
more in the boiler, when it is pumped off into large vats and 
left there 3 hours to settle, and then drawn off by Brass 
cocks, fixed near the bottoms of the vats, into wooden 
cisterns, 15 or 16 feet square and 18 Inches deep, and into 
copper Crystalizing Pans 26 to 30 inches diameter and 10 
inches deep. In the cisterns, the Crystals are not well 
formed in less than three days, but in the pans in 24 hours, 
when the water is drawn or poured off and taken to the 
evaporating pans or boilers, and the Crystals, when well 
drained are put in the stores as once boiled. Generally 
about 3 of this water has to be evaporated, before it is 
brought to a proper consistence to Crystalize, then pumped 
off into cisterns or pans and Crystalized same as before, 
some of these Crystals are of about the same purity as the 
crade, consequently are used and treated the same. This 
first boiling of saltpetre is of necessity always performed in 
the rainy season here for want of room and conveniences to 
do it when all the works are in operation. No Saltpetre 
sold here. ‘The residium is sold which consists chiefly of 
muriate of Soda and other very impure kinds of salt. 
There is now 20,000 maunds or 1645, 700 of tbs being got 
through the first boiling for next season. 


Second Boiling.—The second boiling is performed in the 
same manner as the first, but to pat about 4 maunds less of 
the first boiled Crystals into each boiler, than was put in of 
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Crude. Fire made at night, ready early next morning. 
Pumped off into the vats, drawn off into Crystalizing pans, 
and left for 24 hours as before, when the water is poured off 
and the pans set on edge for the Crystals todrain, and when 
drained they are beat fine on wooden platforms, and then 
twice washed in large cisterns with tank water, and afters 
wards washed in small quantities in the Crystalizing pans 
with distilled water, when it is put into baskets set ina 
draining trough, that holds 24 baskets, when nore distilled 
water is poured or sprinkled over the Crystals, to carry of 
any remaining impurities. By this time the Saltpetre stands 
the test of the nitrate of Silver. When the Crystals have 
; stood 2 days in these baskets, they are taken tothe 
Fusing. fusing house, where 4 iron pots are fixed, each to 
contain from 450 to 500 Ibs of Sajtpetre, where it is brought 
toa state of fusion, or to the appearance of boiling water, 
when it is ladled off into pans similar to the Crystalizing 
5 Pulverizi Pans to cool, and harden into cakes, which 
wevert="8 it does in two days and is then taken to th 
Snillgoaee it does in two days an n en to the 
3 Salt one pulverizing mills, that are nearly similar to 
Peeve. ‘the incorporating mills, only the cylinde 
1 Sulphur. pore ng rh Ba Ss anere 
1 Charcoal are of solid pieces of wood joined together 
* with a tire of iron 2 inches thick. They are 
7 feet high and 16 inches broad on the face, with a bed of 
iron to work on, in the bed about 2 cwt. of saltpetre is put 
at a time, previously broken into lumps, when the mill is set 
a going, worked by 3 bullocks and a man with a wooden 
spatula to keep stirring the saltpetre, till sufficiently fine to 
be sifted, which is done by small hand sieves withbottoms 
Se fine silk, and is then taken tothe weighing and mixing 
house, 


Sulphur.—The sulphur is generally sufficiently pure with 
only once fusing, by skimming and subsiding, same as at 
Madras, putting only 6ewt. in the boiler at once, but is 
pulverized bya mill and sifted same as the saltpetre when 


it is fit for use. 


Charcoal.—The charcoal used inthis manufactory for 
Gun Powder is prepared from Dhol wood, which is only 
procurable in the months of January, February, and March 
consequently a quaptity must be purchased during those 
months sufficient to last till January of the succeeding season, 
which must be stacked and covered with at least three coals 


. 
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of mats, and even then some rain gets into the stacks and 
rots some,and insects destroy much more. ‘To use this 
wood, it is carefully picked, to separate every piece that has 
any appearance of the insects having attacked, or been injured 
by the rain getting to it. The wood so injured is thrown 
aside,to be used as fuel, and the perfectly sound wood is 
cut into pieces about 9 inches long, which are packed very 
close in a sheet iron cylinder to be charred, which is done by 
putting the sheet iron cylinder with its contents into a cast 
iron retort built in masonry witha fire place under it, in 
which a strong fireis made. ‘To the frontend of the retort 
are two round doors which fit a little way into it and outside 
of them is asand door. The space between the circular 
doors and sand door is filled with sand to prevent the pos- 
sibility of air getting to the wood while charring, which 
would cause it to be burnt to ashes in- 
stead of charcoal. In the rear end of the 
retort are two orifices, to which two copper 
pipes are attached to carry off the gas, 
tar, &c. It can be known when the wood 
is sufficiently charred, by the smoke be- 
coming of alight blue colour, and very 
little smoke coming off, when the slip or sheet iron cylinder 
is withdrawn, taking care to lute up every crevice where 
smoke appears to issue to prevent air getting to the Char- 
coal. There is never to be more charcoal made in one day, 
than will be used the next, and not to be taken out of the slip 
Cylinders, till required to be taken to the grinding or pul- 
verizing mill,* which is similar to those for Saltpetre and 
Sulphur, only that the bed and face of the Cylinders is of a 
white metal, instead of iron. ‘Two maunds or 160!b of char- 
col, just as taken from the charring Cylinder, is put in the 
bed, and the mill put in motion by three bullocks, and when 
sufficiently ground is sifted same as the other ingredients, 
but the sieve rather coarser. 


16 cast iron re- 
torts are fixed in 
masonry, 8 gene- 
rally used, from 
which is got 3 
charges daily. 


Weighing House.—The three ingredients are here weigh- 
ed in the proportion of 75 parts of Saltpetre, 10 of Sulphur, 
and 15 of Charcoal, or as 8OIb is a charge for mixing barrels 
and mills, we weigh 60,8 and 12Ib, which are mixed by wooden 
Tollers on tables for a few minutes, and the 80Ib of composi- 


* The charcoal, whole or Pulverized, is apt to burn spontaneously, and 
Great care is taken never to leave any in the sifting bins for it causes fire. 
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tion. with about 80!b of brass balls are put into each mixing 
barrel, which is kept revolving at the rate of about 20 revolu- 
tions per minute for 12 hours when the composition is taken 
out of the mixing barrels, the brass balls separated from 
the composition and, the composition carried to the incorpo- 
rating mill; 10 mixing barrels require 40 men and supply 
5 mills. 


Incorporating Mills.—8Olbs. of composition is put in the 
mill bed, at a time mixed with 4Ibs. of distilled water, the 
mill put in motion and kept going to 160 revolutions, when 
abont Itb more water is given according to state or heat of 
the weather, and at 200 a little more water and then the 
mill is worked up to 240, when it is stopped and the charge 
taken out. There are two men with wooden spatulas turn- 
ing and stirring up the composition in the bed all the time 
the mill is going, there are here five mills, which can each 
mill 12 charges of 80Ib in the 24 hours, except that one mill 
is occupied 6 or 8 hours milling the dust from corning and 
sifting houses, which is milled separate by charges of 8OIb 
put in the bed with about 2tb of distilled water, and 40 revo- 
lutions given to it, when it is taken out and mixed with the 
fresh composition. The mills here are same as those at 
Madras. Four ploughs fixedin each. They work night 
and day from the commencement of the season in October, 
till the quantity ordered is completed, generally in May. The 
last season the outurn was 9290 barrels of 100Ib each. 
There are register clocks in the mills which shew the num- 
ber of revolutions the Cattle have made. After the compo- 
sition has received the usual milling it is 
‘taken to the bruising house, where a man 
with a large wooden roller breaks all lumps and pieces of 
cake that riay have been formed by milling, to allow of the 
composition going free and even into the press boxes, where 
it is carried next. 


Press.—The press consists of a very strong frame of wood, 
part of it sunk into the ground and built round with the best 
of brick masonry to keep it firm; in the upper transom or 
cross piece of which, is fixed a very strong and powerful iron 
screw worked by a capstan and strong rope, by means of a 
lever that fits into the head of the screw which gives the 
pressure, working into a strong box placed underneath it, into 
which the composition to be presse} is put, the box is 28 


Bruising House. 


345 


inches deep 27 inches long and 18 inches broad. Yhere is 
no top fixed io it, and the front side moves on hinges. To 
fill the box, it is laid on its back, and the front side which 
has then become uppermost is opened, and 18 plates of sheet 
copper ;'; of an inch thick that just fit the box are placed in 
it, kept at equal distances by rods of wood 4 inch square ; the 
composition is then poured in and well drove down between 
the plates of copper, by thin wooden slices made for the pur- 
pose, when the rods are withdrawn and a little more compo- 
sition rammed into the spaces they have left, when the side 
is closed and the box set on its proper bottom under the 
screw, with a set of false cheeks that fit to the four sides of 
the box, and are tightened to it by screws fixed in the frame, 
vhen the pressure is applied by the capstan and screw till 
the 25 inches of composition put in the box is reduced in 
bulk to 13, and formed into very firm cakes. The screw is 
then eased back, the front of the box opened and the cake 
taken out, which has then the appearance of a piece of slate, 
and with a little hardening in the sun is ready for the corn- 
ing machine. The press box holds 375tb of composition. 


Corning House.—The press cake after being exposed to 
the sun and air for about 2 hours, is kept to be corned the 
next day, which is done as follows: the corning machine 
consists of a frame ofa strong tough wood, in which are 
placed five pairs of brass rollers (toothed) with several brass 
wheels to work them. The cake is passed between these 
rollers which reduces it to grain, and some of it to dust. 
There is a large seive under the machine kept in motien by 
the same power that works the machine, one pair of bullocks. 
All that is broke fine enough for the grains of powder, pass- 
es through the sieve and is received in small barrels under- 
neath it, and the parts that are not broke fine enough, are 
carried back on elevating bands worked by the machinery to 
be passed again through the rollers. As the small barrels 
under the sieve are filled, they are carried to the sifting 
house, where the ordnance and Musketry Powder are sepa- 
tated by passing through brass wire sieves of different de- 
grees of fineness, and the dust returned to be remilled.: 
The large sieve under the corning machine has a bottom of 
brass wire cloth 13<13 meshes to the square inch, and what 
passes through that, and will not pass through one of 24x24 
is ordnance powder, and what passes through one 2424 and 
will not pass through 34X34 is musketry powder, 
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Glazing House.—The powder is then sent to the Glazing 
house, where the whole iz glazed by puttiug 100tb of powder 
into a skeleton rib barrel covered with coarse canvas, these 
are turned on their axis for three hours which gives a slight 
polish to the grains and at the same time extracts the dust. 
The glazing reel or barrel is 3 feet 10 inches long and !4 
inches diameter inside, formed by 8 ribs the whole length 
at equal distances and short pieces, from stave to stave to 
support them and keep the barrel in its proper form, with 
a head in each end sane as the heads of powder barrels 
nearly, into which the ends of the long ribs are morticed, and 
to which the canvas is sewed and lashed, besides being 
sewed the whole length of the side. Two of these glazing 
barrels work in one large box, on brass guilgeons fixed to 
the heads of the barrels, and brass sockets in the framing 
of the box. One man tarns each by a copper crank handle. 
There are 10 or IL of these used every day in the working 
season, 


ying Terraces.—From the glazing house the powder 
is placed on the drying terraces, where it is exposed to the 
heat of the sun for four days, taking eare that awnings are 
put up over it, if the Thermometer rises in the powder to 
above 150 degrees. After the musketry has been one day ex- 
posed to the sun,it is sifted again for dust,with a sieve 54 x 54 
meshes to the inch and then dried for three days longer. When 
the powder is sufficiently dry,it is weighed into well aired dry 
barrels, one hundred pounds into each and made over to the 
Magazine of the Artillery Officer on proof duty from Dum 
Dum. The ofticer keeps it under his charge for one month, 
and then proves it with an 8 inch Gomer Mortar, charge 
2ozs. Proof Picket 63 yards, Balls 67]5 10 or 12 ozs. ; on the 
powder standing proof the barrels are properly marked, and 
ordered to be delivered to the charge of the Principal Com- 
missary of Ordnance Fort William, 


The foregoing is a short Memo. of the modes of manufac- 
ture of gun powder at Ishapore at this time. 


PYROLIGNEOUS TAR AND ACID. 


Method of obtaining the Tar and Acid in the Bombay 
Powder Mills, by Mason Jacos. 


On the properties of The greatest caution is necessary 
Pyroligneous Tar & in condensing the smoke from the 
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. charcoal cylinders, so as not to drive 
Acid, and the mode back by a eculstaiee (o their exit, any 
of the gaseous products which would 
tend seriously to injure the charcoal for the purposes of the 
manufactory. The following instance refeired to in Parker's 
chemical es»ays strikingly illustrates this. 


of preparing them. 


“Some time ago, a very remarkable circumstance res- 
“pecting the collection of pyroligneous acid from the char- 
“coal cylinders, came to my knowledge, which I think 
“worth recording, as it may preserve some individuals from 
“great loss and disappointment, and must be of considera- 
“ble importance to us as a nation.” 


«A Gentleman of opulence residing 
“ near the metropolis, who was the pro- 
“ prietor of some large gun powder works, 
“ and who prepared his own charcoal for 
“that manufactory, sustained a consi- 
“ derable pecuniary loss from the follow- 
“ing occurrence.” 


Tiable under cer- 
lain circumstances 
to injure the char- 
coal on the pur- 
Bucs of Gun Pow- 
er, 


“ He had for some time been collecting a portion of the 
“ pyroligneous acid, which arises from the wood in the act 
“of charring ; when a certain chemical adventurer pur- 
“soaded him to make an alteration in the apparatus, with 
“the view of precaring, as it was pretended, more than 
“double the quantity of acid.” 


* According to this advice, he put up at a considerable 
“expense an entirely new apparatus, which was so con- 
“structed that the pipes which conveyed the acid, as it 
“arose from the ignited wood, passed through a large body 
“ of water* which go completely cooled it, that the whole of 
“it was condensed and collected in the recipient. In the 

eee “ last pipe, exactly at the place where 
ei peraiaan ss it smerged from the water, there a 

5 “asma ole, to prevent an art oO! 
tions of the smoke ., the apparatus fai barstine: When. : 
“ ever the cylinders had done working, 
“it was directed.that this hole should 
“ be firmly stopped, and that then the 
“whole apparatus should be suffered to cool.” 


* Query—Did the pipe pass through the water like the 
Vorm of a still, 


in obtaining a 
greater quantity 
of acid and tar. 
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“ By this arrangement a much larger quantity of acid was 
“ preserved, as the adviser had predicted, and which pro- 
“ mised an ample repayment of the expense of the altera- 
** tion ; but it was quickly perceived that the gunpowder 
‘* was very much deteriorated, and this happening ata time 
‘‘when the house had a contract with Government, (in 
“ which case the gunpowder is always accurately proved) 
Attended with se- - severe! shit oe complained ee 
rious injury to the « turned as unt for th ihe y 
gunpowder, kale asunfit for the public ser- 


« These complaints were not only unexpected but pecu- 
‘‘liarly mortifying, because the Manufacturer had been 
“pleasing himself with the idea that the gunpowder would 
“be improved, and he could not at all account for the 
“ cause of this unfortunate change in the quality of his 
“ article.” 

* At first he suspected that the nitre might contain 
** some deliquescent salts,but even when hehad made his gun- 
** powder from the nitre which had been refined at His Ma- 
*« Jesty’s private works where the utmost care is taken in the 
* process, the powder was still the same. Then the sulphur 
* was examined, and when nothing amiss could be dis- 
“covered, then, he began for the first time, to suspect that 
the fault must be in the charcoal, although that which 
“* they were then using was in appearance finer and hand- 
* somer than any they had ever had.” 


ee heen 3 “ The proprietor was now, however, 
eee, ie “convinced that the alteration in the 
Bured to the use of “ quality of the powder could not possi- 
the defective a ‘bly be otherwise accounted for, than 
PPa- « by attributing it to this alteration i 
ratus on burning ye 8: aber 
thedhareoal “his apparatus ; he therefore instantly 
5 “ ordered the whole to be removed, and 
- © yeverted to his old plan of distillation, by which one third 
“ at least, of the acid is dissipated in gas, and entirely lost. 
“ But the consequence, was evidently favourable, and the 
* error fully detected. The gunpowder manufactured since, 
‘is as good as it had formerly been, and received no more 
* complaints.” 


A remedy suggested by Mr. Parke.—« This circumstance 
“ was not mentioned to me until after the new apparatus 
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“was destroyed, or I certainly would have advised the 
“ proprietor to continue the new arrangements, and to make 
“no other aiteration than merely to provide the means for 
“the inconsideralle gaseous product to be properly dissi- 
“pated. Vor, by stopping up the vent hole, the latter por- 
“tions of the incondensable gas could not get away: and 
“ every chemist knows the property which charcoal haa of 
“absorbing with avidity all the gases, and in considerable 
“quantity. If instead of stoppiny up the vent hole, several 
“others had been opened during the last stage of the pro- 
“ cess, and suffered to remain so while the cylinders were 
“cooling, I doubt not that this charcoal would have turn- 
“ed owt equal in goodness to the former.” 


Tt will be seen that I had anticipated 
the evil pointed out by attaching stop 
cocks to the receiver in the Bombay 
experiment and that it therefore entail- 
ed none of the ill consequences men- 
tioned in the foregoing account given 
by Mr. Parke. The plan cf the apparatus recommended 
by Parke is shewn in fig. 37. 


The evil antici;»a- 
ted and guarded 
against by the 
Agent for gunpow- 
der at Bombay. 


lam not aware of there Leing at present any demand in 
the local market for Pyroligneous acid, such as ensures so 
Yemonerating a return for the expense of preparing it in 
England. ‘The tar deserves, I think, a better character 
than that given to it by the Chief Kingineer of Bombay, aid 
asits merits do not appear to be as yet known, I beg to 
append the following notice of it extracted from Parke's 

says. 


“This method of working (in cylinders) does, however, 
“ produce better charcoal for gunpowder, and it has the ad- 
“vantage of furnishing alarge supply ofan impure kind of 
“‘sinegar, or acetic acid, which is very useful in several of 
“ourmanufactorics. ‘lhe acid was formerly considered to 
“tobe of a peculiar nature, and distinct from all others ; 
“itwas named the pyroligneous acid and in commerce it is 
“till known by that appellation. Before this acid begins 
“ todistil over, there comes a peculiar fluid called naphtha, 
“orpyroligneous ether, which is used, when purified, by a 
“subsequent distillation with lime and animal charcoal. for 
“spirit lamps, for the solution of shellac and the gums, and 
“indeed for most purposes in which alcohol was formerly 
“tequired ;but at present the greatest consumption as by 
“Mr. Mackintosh in dissolving caoutchoue (ludian Rubber) 
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“for the preparation of his water proof, and air proof 
* cloth, for great coats, cloaks, &e. and indeed to such per- 
“fection has he now brought it, that he makes air-tight 
** pillowcases and beds, which only require to be blown fall 
“of air by the mouth, to be ready foruse when required, 
“and in the morning the air may be let out ard the bed 
“ folded up and put away into the traveller’s trunk. 


* When this acid is suffered to standa few weeks ondis- 
“ turbed, it deposits s peculiar kind of tar, and this incon- 
* siderable quantity. Every kind of wood will produce this 
“ acid and tar, when treated by what is called the destruc- 
“tive distillation—Peat also will yield it in abundance 
*¢ —a Friend of mine distilled some which was dug ia 
* Whalmer Forest, and procured pyroligneous acid from it. 
“¢ When this acid was re-distilled, it left a residuum of 
“ tar, similar to that which is produced from the secoad 
distillation of wood acid. For some 
years past this tar has been a great 
burden on the hands of those who have 
been largely concerned in making the 
« pyroligneous acid. For though it has been employed ins 
“ great variety of ways, the consumption has never kept 
“pace with the quantity produced and within my own 
« knowledge many tons of it have been buried in the earth, 
« merely to get rid of it.” 


‘ Tt was tried in one of the pablio 
dock yards ; but the “ quantity proda- 
at that time in Great Britain was, in 
‘* comparison with the quantity of pitch 
“and tar required for the Royal Navy, too insignificant to 
permit the idea “ to be ever entertained of its being gener- 
“ally used in the Government dockyard, particularly as it 
* will not combine with the imported pitch and tar in 
* common use.” 


«© T have myselfin various ways, made experiments upon 
“ this tar, a | notwithstanding this inconvenience, I am so 
“ convinced of its value, that I am desirous of making it ao 
“ object of public attention. ? 


‘ For every kind of wood fence it is the best preservative 
“ of any thing that can be applied. It 
“should be gently heated in an iron 
« pot, and put on witha brush. When 
“ first put on, it gets so completely into 
“the wood, that it might be supposed 
“ that it could be of littleuse. {[¢ soaks 


Pyroligesons tar 
Sormerly consider- 
ed useless, 


Its quantity subse- 
quently ascertained 
by experiment. 


The _ preserving 
qualities of the 
pyroligneous tar 
as applied to ex- 
posed wood work, 


ce ee ane ae Re a 
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“in, and seems to leave no body, as the artists express it ; 
“bat if the work thus treated be examined after it has been 
“exposed for some days to the sun, the surface and the 
“texture of the wood will evidently be much altered ; fix 
“ it will now be found so impervious and hard, that it will 
“bevery difficult to make any impression upon it. 


“ Ifa second, and especialy if a third coat of this tar be 

“* put upon wood, it will then bear out, 

es lee # c the piinters callit, sufficiently well ; 

commended. “© and 1 have reason to believe, that it 

. ‘will preserve all outside wood work 

“much more effectually, than it can be preserved by any 

“other expedient that has hitherto been contrived for this 
“ very important purpose. 


“ For ornamental paling, and indeed for all good outside 
“ work, a first, or perhaps a first and second coat of this tar 
“might be used with great advantage, and when these shall 
“ be completely dry, the work might be finished with white 
“ Jead and oi! as usual. 


“ Besides the extreme hardness which this article imparts 
“to wood, it has also the advantage of effectually preserving 
“it from worms and allother insects. Even where wood has 
“become worm eaten, I have observed this tar will stop the 
“ progress of the decay; and I am inclined to think from 
“what I have seen that a paling of worm-eaten deal, if it 
* be not absolutely rotten, will last longer 
“© when covered with this article, than a 
« similar fence made with new deal with- 
out such treatment. It may however 
“be necesary to remark, that the article here spoken of is 
“very different from the tar which is distilled from mineral 
“ coal, and that was recommended by the Earl of Dundon- 
“ald, thirty years ago, for a similar purpose. 


The extraordina- 
ry qualities of the 
lar, 


“Tothose persons to whom a little additional expense 
“would be no object of consideration, the following prepa- 
“rations are recommended: __ they: will be found to improve 
“the appearance of the wood to which it is applied very con- 
“siderably 1 gallon of the tar, 1 02. of tallow, and 2 ozs. of 
“palverized resin, melted together and put on warm ; or 
“T gallon of the tar, and 2 oz. of pulverized sulphate of 
“iron, to be used ia the same manner as the foregoing 
“ mixture. j 
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« The first of these prescriptions looks the best, but the 
“‘Jatter has been proved, and has lasted good for twenty 
“years. How much longer it will be an effectual preserva- 
‘* tive for the wood, time only can discover. 


‘© T have occasionaly made many other trials of the tar 
“from pyroligneous acid, and I find it 
“useful not only for wood, but also asa 
nish ‘ varnish for a variety of goods made of 

: “rolled iron, or of cast iron. A more 
“ beautiful varnish for these purposes may however be 
“ prepared by the following process. ‘lake 1 gallon of the 
“wood tar, and 3 pint of rectified spirits of wine, and let 
“these be intimately mixed by a gentle heat. 

“If this composition be laid on hot and properly har- 
“dened by the air, it will prove a beautiful and durable 
“ black varnish.” 

The sketch, Fig. 38, exhibits the apparatus { adapted to 
our Cylinders for the condensation of Pyroligneous acid 
and tar in Bombay. 


Pyroligneous tar 
excellent as a var- 


Instead of stop cocks I would now recom mend holes heing 
made in the lid of the receiver and wooden plugs fitted to 
them, as cocks are expensive and are apt to get outof 
order. 


T am not quite sure whether the wrought sheet iron re- 
ceiver is indispensable, but it appeared to me to be desirable 
with the view of averting all danger to the quality of the 
charcoal. It will be seen thatthe openings in our cylinders 
are fixed horizontally. I would suggest that they should be 
altered so as to be vertical, one at the top and the other at 
the bottom of the end of the cylinder, and that, by way of ex- 
Se eriment, an apparatus, precisely similar 
An er pel ment e Parke’s ieta be a ter fares it can 
with Parhe’s me- . : 
ied ieceonmenils easily be made and will cost but little. 

Z As I understand it, the casks are empty 
ee and the smoke does not pass through 
water as ina Woulf’s apparatus, at least I cannot gather 
from Parke’s description of it, that it does so. It could how- 
ever easily be tried first without water, and if found to 
answer it could be permanently adopted for this ma- 
nufactory, the disadvantage of making the smoke force 
its way through water is, that without a safety valre 
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to allow of its ready escape when the resistance hap- 
pens tc be too great ; it would be forced back again upon 
the charcoal in the cylinders and injure it. It was 
adesire to avert the possibility ofthis alternative, that sug- 
gested to me the advantage of a large receiver as shewn 
in the sketch, with stop cocks to adjust the escape of the 
smoke at the latter end of the operation, when ceasing to 
Mode adopted by *8uesrom the cylinders with sufficient 
th P y force to overcome the resistance of the 
e powder Agent”, df incli t lv to the ad 
at Bombay with er, and [ incline strongly to the ad- 
Tacesks vantage of this mode of proceeding from 
the satisfactory results it gave. The 
pyroligneous acid however must have become incorporated 
and so diluted with the water in the casksas to be scarcely 
discoverable in one day’s operation. It would thus appear 
that the same water should be very long continued in the 
casks,in order to its becoming sufficiently impregnated or 
saturated, to allow of the acid beiag obtained in a pure state 
by one subsequent distillation. At the bottom of each cask 
aquantity of tar will be fouud daily f% accumulate, as well as 
in“ the receiver ;”* andit should be daily removed into bar- 
tels for saleor use. The flat top of “ the receiver” should 
be made to open or lift off so as to allow of the receiver be- 
ing cleansed when required. It should slope a little to- 
wards “the condensing barrels’’ to let the limped portions 
of the tar ran down into the barrel as shewnin the sketch. 


BURSTING OF MONK’S GUN. 


On Thursday the 7th July, during the time the experi. 
ments with large guns at long ranges were being carried on, 
one of Mr. Monk’s guns, a 56-pounder, weighing 97 cwt., 
barst into four pieces when the fifth round was fired, and 
Injured, but only in a very slight degree, five persons ;a 
Corporal and two Gunners and drivers of the Royal Artillery, 
and two men belonging to the preventive service who were 
Present as spectators. At the time the gun burst, it was 
calculated there could not have been less than 700 persons 
Present to witness the firing, and it was most providential 
that a great destructoin of human life did not cccur in con- 
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sequence of the accident. No blame whatever could be 
attached to the gun, or the principle on which it was con- 
structed, as it stood the original proof test in the most sa- 
tifactory manner, and had been fired about 150 times since. 
So far as the experiments have heen made, they have prov- 
ed satisfactory ; but the bursting of this gun has shown, 
that to be made with safety, long ranges can only be obtain- 
ed by a species of ordnance constructed for that purpose 
with great solidity of metal atthe breech. The usual ele- 
vation to which the guns on the present construction are 
applicable varies from one to ten degrees, according to the 
range, which affords ample room for recoil ; but an elevation 
upto 25 degrees necessary to convey a hall a distance of 
upwards of three miles, must be liable to danger, unless the 
guns are of the most powerful nature at the breech, as they 
have scarcely any recoil, the tendency of the firing at that 
elevation being to sink them into the earth. 


MONSTER GUN FOR MAHOMED ALI. 


On Friday the 22d July at noon, the large 455 pounder 
gun for Mehemet Ali, was proved at the butt and found 
perfect. Thecharge of powder with which it was fired, was 
65 lbs. weight, and the shell 330 tbs. weight. The second 
charge of powder was 45 Ib. for the solid ball of 455 Ib. 
weight. The reports from this immense Ordnance gun 
were not so loud as might have been anticipated from its 
magnitude ; but the effect of the shell and ball was tremen- 
dous, scattering a great body of the earth of the butt toa 
considerable height, and shewing, on examination, that the 
propelled forces had entered the butt to the extent of about 
forty feet—a rent of about two inches on the top, where the 
earth had fallen in after the concussion, distinctly marking 
that it had been perforated to that distance. The diameter 
of bore is 15:3 inches, andthe shell contains 30 Ibs. of 
bursting powder. This gun as well as some 130 Pounders, 
are for the Pacha of Egypt, and of Mr. Monk’s construction, 
they are for coast defence, and though so large, are exceed- 
ingly elegant in shape, and objects worth seeing by the 
curioas. 
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LOVELL'S SUGGESTIONS FOR THE CARE AND 
MANAGEMENT OF PERCUSSION ARMS. 


Plates 42—43—44, 
PERCUSSION MUSQUET OF THE LINE. 

Fig. 1.—The barrel, reduced to one-seventh size—a, the 
breech ; 6, the nipple seat or lump; c, the back-sight ; d, 
the hack-loop ; e, the middle-loop ; f, the swivel-loop ;‘g, 
the front-loop with the bayonet spring attached ; h, the front 
sight; 7, the muzzle. 


Fig. 2.—The breech-pin, half size—a, the tang; b, the 
neck ; c, the screw-threads ; ¢, the face. 


Fig. 3.—The bayonet-spring, ‘two ways, half size—a, the 
shank; b, the neck ; c, the hook ; d, the mortice. 


Fig. 4.—The nipple, full size—a, the cone ; b,the squares ; 
c, the shoulder ; d, the screw-threads ; e, the touch-hole. 


Fig. 5.—The rammer, reduced to one-seventh size—a, the 
head; 5, the shaft ; c, the screw-threads. 


Fig. 6.—The lock outside, half size—a, the plate; 4, the 
cock; c, the tumbler-pin ; @, the hollow for the nipple-seat, 


Fig. 7.—The lock inside, half size, showing all the parts 
in their places with the cock down at bearer—a, the main- 
spring; 5, the sear-spring ; c, the sear; d, the tumbler; e, 
the bridle; f, the main-spring pin ; g, the sear-pin; A, the 
seat-spring-pin ; 7, the bridle-pin. 

Fig.8.—The plate, half size—a, thenib ; 5, the axle-hole; 
¢, the front side-nail hole ; ad, the hind side-nail hole; e, the 
Sear-pin hole ; f, the sear-spring-pin hole; g, the bridle- 
pin hole ; A, the bridle-stud hole ; i, the main-pin hole ; 4, 
the main-spring stud hole ; /, the sear-spring-stud hole. 


Fig. 9.—The cock, half size—a, the body ; 4, the neck ; 
¢,thehead; d, the comb; e, the mouth; /, the square of 
the tumbler hole. 

Fig. 10—The tumbler, two ways, half size—a, the axle ; 
6, the squares ; c, the pivot ; d, the hook ; ¢, the half-bent ; 
J, the whole-bent ; g, the bearer. 


Fig. 11.—The bridle, two ways, half size—a, the pivot- 
ay 6, the sear-pin-hole; ¢c, the bridle-pin hole; d, the 
stad, 
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Fig. 12.—The sear, two ways, half size—a, the eye, or 
sear-pin hole; b, the neck; ¢, the shank ; d, the erm ; ¢, 
the nose. 


Fig. 13.—The sear-spring, twoways, half size—a, the eye: 
b, the stud; c, the return; d, the spring. 
Fig. 14—The main-spring, two ways, half size-a, the 


eye ; b, the return ; ¢, the stud; d, the spring; e, the hook ; 
J, the toe. 

Fig. 15.—The lock-pins,full size—a, the sear—pin ; 5, the 
bridle-pin; c, the sear-spring-pin ; d, the main-spring-pin ; 
e, the tumbler- pin. 

Fig. 16.—The bayonet, quarter size—a, the socket ; 5, the 
ring; ¢, the motion ; d, the neck: e, the blade. 

Fig. 17.—The stock, one-ninth size—a, the butt ; 6, the - 
hand; c, the head; @, the swell; e, the shaft. : 

Fig. 18.—The heel-plate, quarter size—a, the stud ; 4, 8, : 
wood-screws ; ¢, the strap. 

Fig. 19.—The trigger-plate, two ways, half size—a, the | 
trigger-pin-hole ; b, the box ; c, the breech-nail boss ; d, the { 
mortice. 1 

Fig. 20.—The trigger half size—a, the axle-hole ; 6, the | 
lever ; c, the finger ; d, the trigger-pin. 

Fig. 2\.—The handle or guard, quarter size—a, the stud ; : 
5, the bow ; c, c, the wood screws. 3 

Fig. 22.—The long or trumpet-pipe, half size—a, a, the 
studs ; b, the pipe. 

Fig. 23.—One of the short pipes, half size—a, the stad: 
b, the pipe. 

Fig. 24.—The nose-cap, half-size-a, the cap ; }, the bridge. 

Fig. 25.—The handle-swivel, half-size—a, the bow ; 4, the 
pin ; ¢, the neck ;d, the bend. 

Fig. 26.—The shaft-swivel, half size—a, the bow ; 6, the 
pin ; c, the neck ; d, the bend. 

Fig. 27.—The rammer-spring, half size—a, the wire-pia- 
hook ; 4, the spring. 


Fig. 28.—The bolts, half size—a, the hind-bolt ; 4, the 
middle-bolt ; c, the front bolt. 
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Fig. 29.—The side-piece, half size —a, the front side nail 
hole; 5, the hind sidenail hole; c, the wood screw hole. 


Fig. 30.—The nails, half size—a, the breech nail ; b, b, 
the side-nails. . 


Fig. 31,—The lock-cramp for main-springs of all locks, 
half-size—a, the slide-bar ; 4, the hook ; c, the fly ; d, the 
screw; ¢, the bolt, and nut. 


Fig. 32.—The nipple-wrench, half size—a, the wrench for 
the nipple ; b, the broad tarnscrew for side and breech 
nails; c, the lever with worm attached ; d, the picker ; e, 
the narrow turnscrew for the lock-pins of back-action locks. 

Fig. 33.—The muzzle stopper, half size.@, the cap ; 5, 
the wooden-spring-stopper. 


Fig. 34.—The sear spring-cramp for back action locks, 
half size—a, the bar ; 2, the lever ; c, the hook of the bar; 
4, the fly. 


To Dismount tus Musquer. 


lst. Unfix the bayonet (16). 2nd, Put the stopper (33) 
ora plug of wood, into the muzzle of the barrel (1, 7). 3rd, 
Dr w the rammer (5). 4th, Unbuackle the sling. 5th, Pull the 
cock (9) yp to the half-bent of the tumbler (10,e). 6th, 
Unscrew the pin of the shaft-swivel (26,4) : in doing this, 
Press the point of the screw against a table, post, or other 
Wooden substance, so that the pin may follow the turnscrew 
(826) ; otherwise, if the pin should bind in the stock, when 
youturn it round, the farther neck of the swivel will be 
foreed outwards, and broken off at the bend (26,d). 7th. 
Start the bolts (28), by pressing on the points with the flat 
side of the turnscrew (32,2) until they go home to the wood ; 
taking care not to bruise the stack. 8th, Draw the front 
bolt; then the middle-bolt; and, lastly, the hind-bolt ; in 
doing this, hold the head of the stock (17,c), firmly bet ween 
the knees, put the end of the turnscrew flat under the bolt. 
head, and pull with a stiff hand, until the bolt comes half. 
*ay out, when the force should he eased, so as not to bring 
the bolt up against its wire-pin witha jerk which might 
iplinter the shaft (17,e). 9th, unscrew the breech-nail (30,2) 

take it out. 10th, Take out the barrel (1): in doing 
this, turn the musquet horizontally with the barrel down- 
Wards, holding the barrel loosely with the hand round the 
swell | and ifit does not leave the stock, tap the plug of 
Wood that isin the muzzle against the ground, which will 
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loosen the breech-end from the stock. This is better than 
lifting the barrel out by hand atthe muzzle ; because if the 
tang of the breech-pin (2,a) should bind in the wood, the 
head of the stock (17,c)is apt to be split when the muzzle 
of the barrel is lifted up fortibly. 11th, Unscrew the side- 
nails (30,06), and take them out, drawing the front nail 
first, and then the hind one; if the lock should stick in 
the wood, aslighttap on the heads of the side-nails after 
they have been started will move it out. 12th, Take out the 
lock : in doing this, turn the musquet horizontally with the 
lock downwards, and it will drop out into the left hand by 
tapping the stock with the right. 


To Dismount Tue Lock. 


When it is absolutely necessary, but this need very seldom 
be the case if proper and regular care be taken of the arm. 

Ist, See that the cock (9) is in the half-bent of the tum- 
bler (10,e). 2ud, Unscrew the main-spring-pin (7,f). 31d. 
Take off the main-spring (7,a) : to do this, put the hook of 
the lock-cramp (31,0) on to the upper side of the return cf 
the main-spring (14,/), so that the end of the slide bar (31 ,a/ 
may come close to the hook of the tumbler (7.¢), bat not so 
as to touch it; then screw up the fly of the lock cramp 
(31,c), until the bar takes the bearing of the main-spring; 
then hold the lock with the cramp on it by the left hand, 
the inside of the lock towards you ; pass the forefinger cf 
the right hand over the comb of the cock (9,d) pulling it op 
until the toe of the sear (12,e) is relieved from the half-bent 
of the tumbler (10,¢), by lifting the arm of the sear (12,¢) 
at the same time with the right thumb; then let the cock 
down to bearer, as in Fig. 7 ; this will free the main-spring 
which may be taken off, and must be left with the lock- 
cramp attached to it. 4th, Take off the sear-spring. 
(7,b): to do this, unscrew two or three threads of the sear- 
spring pin (7,4), tap upon the lock-plate with a piece of 
wood, which will cause the stud of the spring (13,6) to rise 
out of the plate, or otherwise put the end of the turnscrew 
under the spring and lift it out of the plate ; theo 
unscrew the pin entirely and take it out, ard the sear-spring 
5th, unscrew the sear-pin (7,g), and take it out. 6th, Take 
off the sear (7,c), unscrew the bridle-pin (7,7), and take of 
the bridle (7,¢), ; if the stud of the bridle should stick, tep 
upon the lock-plate with a piece of wood, and it will come 
out. 8th, Unscrew the tumbler-pin (6,c). 9th, Take off the 
cock (6,4): to do this, lay the lock-plate with the cock 
downwards on the palm of the left hand, and tap it off the 
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‘woares of the tumbler (10,0), by striking on the flat of the 
inside of the neck of the cock (9,b) with a piece of wood : 
(on no account is iron to be used.) ‘he cock in this way 
will gradually leave the squares of the tumbler. 10th, Take 
out the tumbler (10). 


N.B. Ifthe cock fits very tight on the squares, as it 
ought to do, it is a difficult matter totake it off properly, 
without a proper drift punch and the help of a vice ; there- 
fore, it should never, if possible, be attempted, because 
every time it is done tends to loosen it on the squares and 
spoil its action. ‘Ihe tumbler may be very well cleaned 
and wiped between itand the lock-plate, and underneath 
the body of the cock (9,a), with the edge of a linen rag, 
without disturb:ng the cock at all. 


As the several parts of the lock are removed, they should 
be placed carefully together in a paper or other receptacle ; 
more especially if other arms are being cleaned in the same 
Place ; so that they may not be lost or get intermixed. 

None of the other fitments of the musquet, besides those 
before enumerated, should ever be taken off or moved, on 
any account, unless it be done by an experienced armourer, 

The musquet being now taken to pieces as far as it should 
ever be done under ordinary circumstances, proceed— 


To cLean THE Barret. 


Stop the touch-hole of the nipple (4,e) with a little peg 
of soft wood ; pour about a gill of water (warm if it can be 
had) into the muzzle of the barrel ; let it stand a short time 
to soften the filth of the powder ; put the wooden plug into 
the muzzle and shake the water up and down the barrel well ; 
pour this out and repeat the washing two or three times 
until the water comes out clear ; take the stopper out of the 
touch-hole, and set the barrel, muzzle downwards, upon & 
board or wooden floor to drain for a few minutes. 


Screw the worm (32,c) on to the end of the rammer (5,¢), 
and put a piece of dry rag or tow round it, so as to cover the 
horns well, and prevent them scratching or scoring the bore 
ofthe barrel ; wipe the barrel out quitedry, changing or 
drying the rag two or three times. Then, if necessary, 
turn out the nipple (4) with the nipple-wrench (32,@): in 
doing this, take care that the wrench (@) goes well down 
over the squares of the nipple (4,6), otherwise they will be 
battered and the nipple spoiled. - 
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Wipe the nipple clean inside and out, and clean the screw- 
threads in the nipple-seat (1,6), and the touch-hole into the 
barrel, with a rag that has been slightly oiled putou the 
end of a small piece of wood or a feather ; but never use 
any thing harder than wood. 


When the screw-threads ofthe nipple (4,d) are quite dry 
and clean, touch them with a small quantity of olive or 
sweet oil ; turn the nipple into the nipple-seat two or three 
threads of the screw with the finzer and thumb lightly, that 
you may be certain it has entered fair, and then screw it 
home with the wrench, taking care that no grit or dirt gets 
between the shoulder of the nipple (4,c) and the face of the 
nippleseat (1,4). Do not put oil in the touch hole of the 
nipple (4.¢), nor leave the hole into the barrel clogged with 
oil, because this is almost certain to cause the first cap to 
miss fire. Lastly, put a piece of slightly oiled rag round the 
worm, and rub the bore of the barrel and the face of the 
breech-pin (2,d) with it, and immediately put the stopper 
(33) into the muzzle. 


* Observe that the breech-pin should never on any account 
be turned out, except by an experienced armourer, witha 
proper breech: wrench and clamps. Nor should the bayonet- 
spring (3) ever be unpinned : it may be perfectly cleaned 
without taking it off, if it be kept well oiled. 


The face of the breech pin (2,d) may at any time be rab- 
bed bright by means of a piece of cork fixed on to the 
worm; touch the end of the cork with oil, and then dip it 
in finely —powdered brick-dust; put the cork down upon 
the face of the breech-pin, and turn it round and round 
with the rammer, until the face is bright ; then wipe the 
barrel out clean. If the inside of the barrel is bright and 
clean, the face of the breech-pin will be seen on looking 
(in the direction of the light) into the muzzle. 


Toccean tHE Lock. 


Take every part singly, and wipe it perfectly clean with 
a moist ray, and then with a dry one ; if any part of the ia- 
terior of the lock should show specks of rust, (which, how- 
ever, can only arise from great neglect,) put a drop of oil on 
the spot, and then with the point of a bit of wood oiled and 
dipped into finely-powdered brick-dust, rub the rust clean 
out, and wipe the surface dry ; then rub every part of the 
lock. and the inside of the main-spring while i¢ is in the 
cramp, With a rag that has been slightly oiled, 
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A lock that has been out of use for a long time, or has 
ecome gummed and clogged with oil and dirt from any 
other cause, may be boiled in soap suds, or in water with a 
little pearl-ash or soda to loosen the thick oil; but heat 
thonld never be applied to any part of it in any other way. 


To REMoUNT THE Musquer, 


Proceed to put the lock together in the following manner. 


Ist, Ifthe cock has been taken off, touch the axle of the 
tumbler (10,a) with oil, and put itinto its hole in the plate 
(8,6) placing the hook (10,4) towards the lower edge of the 
Plate, in the position shown on Fig. 7. 2d, Place the cock 
on the squares of the tumbler (10,2), 80 that the cock-head 
(9,c) shall fall into the hollow for the nipple-seat (6,¢d). Then, 
with a bit of wood (nothing harder,) tap it home to the 
axle of the tumbler (10,2), holding the tumbler on the in- 
side of the lock-plate, in the hollow ofthe left hand. 3d, 
Touch the screw-threads of the tumbler-pin (15,e) with oil, 
and screw it home. 4th, Turn the lock over in the left hand 
touch the pivot of the tumbler (10,c) with oil ; put the 
bridle (11) in its Place ; in doing this, see that no dirt or 
grit gets between the bridle and the plate ; touch the screw- 
threads of the bridle-pin (15,5) with oil and screw it home. 
Sth, Place the sear (12) in its place under the bridle ; touch 
the screw-threads and shank of the sear-pin (15,a) with oil, 
pass it carefully through the bridle and the eye of the sear 
(12,a), and screw it home to the shoulder 3 but not so asto 
bind the sear. 6th, Put on the sear-spring (13): in doing 
this, touch the screw-threads of the sear-spring-pin (15,e) 
with oil ; pass the pin through the eye of the sear-spring 
(13,2), and turn it into its hole in the plate (4.f) two or 
three threads, until the stud of the spring (13,5) bears upon 
the plate. ‘Then Press upon the return of the spring (13,c) 
with the right thumb, until the stud catches into the long 
stud-hole (8,/) in the plate ; then screw the pin home. 7th, 

uton the main-spring (14) : in doing this, take the lock- 
cramp (31) with the main-spring in it as it was taken ofthe 
lock ; place the stud of the spring (14,c) in its correspond: 
ing hole (8,4. in the plate, keeping the toe of the main- 
apring (14,f) over the hook of tke tumbler (10,d), when 
down at bearer, asin Fig. 7. Press the main-spring closely 
against the plate with the left hand, and with the fore finger 
of the right hand pull the cock up into the half-bent of the 
tumbler (10,e) ; then unscrew the fly of the lock-cramp 
‘3l,c), and take off the cramp; touch the screw-threads of 
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the main-spring-pin (15,d) with oil, and screw it home ; therr 
clean the outsides of the main-spring, and rub it with the 
oiled rag, Lastly, touch, Ist,:the toe of the main-spring 
(14,f) where it bears upon the hook of the tumbler ; 2d, the 
nose of the sear (12,c) where it touches the bents ; and 3d, 
the point of the sear-spring (13,d) where it bears upon the 
sear, with oil, and feel that the parts work smoothly toge- 
ther, by lifting the cock and sear up and down two or three 
times ; then let the cock down upon the bearer. 


bserve that the relative lengths of the lock-pins are as 
shown in Fig, 15. The sear-pin (a) is the longest, then the 
bridle-pin (4); then the sear-spring-pin (c); and the 
main-spring-pin (d) is the shortest. And always turn them 
and all other screws, into their places one or two threads 
with the finger and thumb, to be certain that they enter 
fair, before using the turnscrew to screw them home. 


In oiling the parts of the lock, bear in mind, that it is 
not a great quantity of oil that is wanted ; it must be good 
clean sweet or olive oil, (linseed oil must on no account be 
used to any part of the lozk,) and put only the smallest 
drop with the end of a shaving or feather on the parts, be- 
fore described, that rub. 


To repcace THE Barrew. 


Ist. Draw out the three bolts gently as far as they will 
come, in the manner described at page 357. 2d, Drop the 
barrel into its place in the stock, and squeeze it down with 
a grasp of the hand, while you give the butt ofthe stock 
(17.2) a gentle tap against the floor to settle the breech end 
of the barrel (I,a) close up against the head of the stock 
(t7.c). 3d, Touch the screw-threads of the breech-nail (30,a) 
with oil, put it into its place and screw it nearly home, but 
not quite. 4th, Squeeze the barrel and stock together with 
a grasp of the hand, and press in the hind-bolt first (28,a), 
the middle bolt (4) second, and the front-bolt (c) last ; press 
them home with the inside of the hand, ora bit of wood 
against the head ; but be careful to press them ina straight 
direction, so as not to splinter the wood of the shaft. 5th, 
Pat on the shaft-swivel (26): to do this, touch the screw- 
threads of the pin (26,4) with oil, put’ the swivel in its place 
(the head being on the same side of the shaft as the heads 
of the bolts ;) pass the pin through the shaft, and enter it 
two or three threads in the opposite eye of the swivel by 
hand, and then screw the pin home with the turnscrew, but 
so as to permit the swivel to play freely. 
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Ist. Pull the cock up to the half-bent of the tumbler 
(10,e). 2d, Take the lock in the right hand, with the arm 
of the sear (12,d) towards you, holding the stock with the 
left hand by the swell (17,d), with the butt (a) between the 
koees ; then, with the back of the little finger of the right 
hand behind the trigger (20,c), press it forward, sv that the 
arm of the sear may enter clear, and, with the same hand, 
put the lock into its bed in the stock, pressing the plate well 
down into the wood. 3d, ‘urn the musquet over, holding 
the lock and stock together with the left hand, and with the 
right, put in the side-nails (30,55), after having touched 
their screw-threads with oil, and turn them nearly home. 
Then screw the breech-nail of the barrel firmly home, and 
now draw the lock hard up against the barrel, by turning the 
hind side-nail home first, and lastly the front side-nail ; and 
besure that these nails are drawn quite home, but not forced; 
because, otherwise, the mouth of the cock-head (9,e) will 
not stand centrally over the cone of the nipple (4,a). 


N. B.—It is essential that the musquet should be put to- 
gether in the course here pointed out, and not ia any other. 


Clean the rammer, and rub it bright with a leather and 
fine brick-dust or rotten-stone, taking care not to wear away 
the scre w-threads on the end of the rod. 


Clean and polish the bayonet, rubbing it quite dry with 
the leather and rotten-stone. 

Clean and furbish the brass-work by means of rotten- 
stone moistened and laid on toit, and then rubbed bright 
with a bit of soft leather ; and, in doing this, take care 
that no dirt gets in to the mortice of the trigger-plate 
(19,d), because this will stop the free play of the trigger, 
and cause the gun to go offat half-cock. 


Lastly, rub the wood of the stock all over with linseed- 
oil ; (sweet or olive-oil will not do, because it will not dry ;) 
let it stand for two or three hours when there is time, and 
then rub it with a woollen rag, covered with linen, until the 
wood is perfectly dry ;—if this be repeated from time to 
lime it will produce a polish that no wet will disturb. 


Buckle on the sling when it is perfectly dry, for, after 
being pipe-clayed, ifit be not made quite dry, it will rust 
the swivels, and spoil both the swivels and the sling itself. 
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Return the rammer to its place. 
Fix the bayonet. 


If, by any accident, the muzzle of the barrel should Le 
bent or bruised ; the socket or neck of the bayonet or the 
cock-head bent by a blow ; the trigger become bound in the 
wood; the nipple or turnscrew broken or battered ; or any 
part of the arm damaged in such a manner as to require the 
use of a file,a tool, or ahammer, to adjust the parts; the 
work should not, on any account, be attempted by the sol- 
dier himself: it should be brought to notice in the proper 
course, in order that the repairs may be executed by an 
experienced armourer, and by him only. 


It is not at all times necessary to take the musquet to 
pieces to clean it ; for after firing in fine weather, or when 
there is no chance of wet having gotin between the barrel 
and the stock, the arm may be perfectly cleaned in the fol- 
lowing manner :— 


Put a piece of rag or soft leather on the top of the nipple, 
and let the cock-head down upon it; pour about a gill of 
water into the muzzle of the barrel carefully, so that it does 
not run down the outside ; put the plug of wood into the 
muzzle and shake the water up and down ; pour this out, 
and put fresh water in until it comes out clear ; then pull 
the cock up to the half-bent ; take the cover off the nipple, 
and put the musquet with the muzzle downwards on a piece 
of board or a wooden floor to drain for a few minates, and 
then wipe out the barrel dry, as before directed at page 359 
and wipe all the exterior of the lock, and the outside of the 
breech end of the barrel round the nipple and nipple-seat, 
first witha damp rag, and then with a dry one, and lastly 
with a rag that has been slightly oiled. 


In this way, the evil of taking out screws and drawing 
bolts, which always tends to wear and loosen them, may 
often be avoided ; andifa little soft bees’-wax be rubbed 
intoany cracks or openings that may show round the lock 
or the sides of the barrel, from the wood shrinking by the 
effects of time and weather, the musquet,in the hands ofs 
careful man, will very seldom need to be dismounted. 


But whenever the cock is observed to work stiff, or feels 
rough or grating upon the tumbler in pulling itup, the lock 
should be immediately taken off, and the parts cleaned or 
touched with oil, as before directed. 
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Observe, that much more rust is produced by percussion 
caps exploded onthe nipple, when no charge isin the barrel, 
than when ganpowder is fired by them. Therefore, the 
grester care ought to be taken in cleaning and oiling the 
arm, if ever such a circumstance should happen. 


THE PERCUSSION MUSQUET OF THE REGI- 
MENTS OF FOOT GUARDS. 


Differs in no essential point from she musquet of the Line, 
except in the fitting of the breech of the barrel, and in the 
arrangement of the parts of the lock. 


Fig. 35.—The hutt of the barrel, half size—a, the hook ; 
' 5, the screw-threads ; c, the face. 


: Fig. 56.—The break-off, two ways, half size—a, the 
. tang; 3, the head; c, the square ; d, the break-off-nail, 
* These, with the hutt, serve the purpose of the breech-pin (2) 
, of the musquet of the Line. 


{ Fig. 37.—The back-action lock. This hasall the parts 
Jofthe side-lock (7), but in different positions ; the move- 
ment of the main-spring is reversed ; the sear-spring is held 

by a pivot through the plate, instead of a pin; and the 
ybridle by two pins, instead of one pin and a stud ; the lock 
vissecured by one side-nail and by a hook in the tail of the 
“plate slipping under a flat-headed wood screw ; which screw 
- is nerer on any account to be disturbed. 


4, the plate ; 5, the nib; c, the stop for the main-spring ; 
d,the side-nail hole; e, the tail of the lock-plate; f, the 
hook ; g, the cock ; A, the tumbler ; 7, the bridle; &, the 
sear; J, the main-spring; m, the sear-spring ; 2, the two 
bridle-pins ; 0, the sear-pin ; p, the flat-headed wood-screw 
inthe hand ofthe stock, which holds down the tail of the 

’ lock-plate. 


Fig. 38.—The tumbler of the back-action lock, half size- 
¢the pivot ; d,the hook; e, the half-bent ; f, the whole, 
bent ; g, the bearer. 

Fig. 39.—The sear-spring of the back-action lock, two 
ways, half-size—a, the pivot ; 4, the stud; c, the return ;. d, 
the spring. 


To DisMoUNT THE BACK-ACTION Musquet. 


Proceed with the first eight movements in the same man- 
ner as described for the Line Musquet, at page 357, but the 
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breech-nail is not at any time (o be disturbed—9th. Take 
out the barrel by lifting up the muzzle, which will unhook 
it from the square of the break-off (36,c). 10th, Unscrew the 
side-nail ; and, 11th, Take off the lock: in doirg this, 
turn the musquet with the lock downwards, and the lock 
will fall out into the left hand, by a few taps with the right 
hand upon the side of the stock head (17,¢. 


To DIsMOUNT THE BACK-ACTION Lock. 


Ist 2nd, and 3rd, Take off the main-spring with the lock- 
cramp (31) inthe manner described at page 358, (observing 
that there is no main-spring-pin in this lock,) and when the 
spring is detached from the plate, leave it inthe cramp. 
4th, Relieve the sear (37,k) from the spring (m) ;to do this, 
hold the lock, cock downwards, in the left hand with the 
tail of the plate (e) towards the wrist ; slip the lever of the 
sear-spring-cramp (34,/) with its point endways, betweea 
.the sear and the sear-spring, until the hook (c) of the bar 
(a) falls over the pivot of the spring (39,a) underneath the 
bridle (37,7) ; keep the lever down flat upon the plate with 
the left thumb, and screw up the fly of the cramp (H/) 
until the pressure of the spring is just taken off the sear, 
which may be known by feeling if it shakes ; then unscrew 
the sear-pin with the small limb of the turnscrew (32,¢) and 
take it out, and the sear. 6th, Unscrew the two bridle-pit 
(37,2), and take off the bridle (2). 7th, Take off the seat 
spring (m), and leave it in the sear-spring-cramp ; and theo 
proceed according to the instructions and remarks for the 
common side-lock in page 358. 


In cleaning the back-action musquet, the same instruc- 
tions should be followed precisely as are given in the 35h 
and following page ; taking especial care not to bruise oF 
batter the hook of the hutt (35,a) or the nipple-seat of the 
barrel, because this would prevent them fitting into (bez 
places again. 


To REMOUNT THE BACK-ACTION Musquet. 


lst, Draw out the bolts as directed at page 357 2nd, Plact 
the hook of the hutt (35,a) carefully into the ene 
break-off (36,c) holding the barrel in a slanting direction U™ 
til it enters easily ; when it is entered fair, press the Lat 
down into its bed, but not forcibly, for, if it requires we 
there must be dirt in the equare of the break off, or else the 
hutt must have been battered ; inceither case, the stock ¥ 
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be broken if the barrel be forced down ; it should therefore 
betaken ont again, and the square cleared, or the barrel 
taken to the armourer, whichever may be required. When 
the barrel is down, squeeze it close to the stock and press 
the bolts home, and put on the shaft-swivel in the order and 
manner described at page 362. 


Put the lock together as regards, Ist, the tumbler, 2d, the 
cock, and 3rd, the tumbler pin in the course pointed out at 
page 36] ; that is to say, if the cock has been taken off, which, 
however, should very seldom he done, for the reasons al- 
Teady stated, page 359. 4th, ‘Turn the lock over in the left 
hand ; touch the pivot of the sear-spring- (39,2) with oil 
and put the spring into its place on the plate. leaving the 
seer spring-cramp on it. 5th, Touch the pivot of the 
tumbler (38,c) with oil, and put the bridle (37,i) in its 
place ; touch the screw-threads of the two bridle-pins 
(x) with oil, and enter them in’ their corresponding 
holes with the finger and thumb ; then screw them home 
with the small limb of the turn-screw (32,¢). 6th, Put 
the sear in its place ; touch the screw-threads of the sear- 
pin with oil: passit through the bridle and the eye of the 
sear, and enter it one or tivo threads into the plate; then 
screw it home, but not so as to bind the sear. 7th, Now un- 
screw the fly of the sear-spring-cramp (34,d), and take it off. 
Sth, Put on the main-spriog, and proceed with the lock in 
the manner described at page 361. ; 


Put on tar Lock. 


In doing this, turn the musquet sideways with the left 
hand, and put the lock into its bed in the way directed at 
page 363, observing to first slip the hook in the tail of the 
lock-plate (37,f) under the flat-head of the wood screw (p), 
and then press the nib (2) fair into its place ; turn the mus. 
quet over, holding the lock iu its place with the left hand ; 
touch the screw-threads of the side-nail with oil, and screw 
it firmly home with the broad limb of the turn screw (32,0), 
taking care not to gall the head of the stock with the small 
limb in turning it round, or by letting it slip out of the slit 
in the nail-head. 

Then complete the remounting of the arm in the course 
pointed out for the musquet of the Line. 


THE PERCUSSION CARBINE OF THE CAVALRY. 


Is cozstructed upon the same principle as the musquet 
ofthe Foot-Guards, with back-action lock and break of ; 
except that itis smaller in all its parts, and has 
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Fig. 40.—The scroll-handle or guard, one-fourth size— 
This gives the trooper a more firm hold when presenting 
with one hand—a, the scroll ; 5, the bow ; c, c, wood-screws ; 
d, break- off-nail. 

Fig. 41.—The side-rib and ring by which the arm is 
slung when the trooper is mounted, one-third size—a, the 
rib ; 5, the ring ; ¢, the pin; d, the rib-nail. 

Fig. 42.—The swivel for connecting the rammer to the 
barrel, to prevent its being dropped, half size —a, the swivel ; 
b, the pin ; c, the rammer-head. 


With reference to this fitment, it may be useful to observe 
here, that in “ examine arms,” the rammer of the carbine 
should not be thrown down with violence, to make it tell 
upon the breech-pin ; for, if it be, the end of the rammer 
will be battered and shortened ; and the swivel coming to 
bear upon the muzzle of the barrel, the latter will be de- 
faced, and the swivel broken ; for all purposes of seeing 
whether the barrel is clean, it is sufficient if the rammer be 
Jet fall with its own weight only a distance of two or three 
inches. 

The Cavalry carbine is dismoanted, cleaned, and re- 
mounted, in the manner and course before described for the 
musquet of the Guards, and that of the Line ; except that, 
in wiping out the barrel, the swivel-pin (42,5) must be 
taken out, before the rammer can be used, unless an extra 
washing-rod should be at hand. 


THE PERCUSSION INFANTRY RIFLE, 


Is also constructed like the back-action musquet of the 
Foot-Guards ; and, in addition to the parts common to that 
arm, it hasa scroll-handle or guard of the same kind as 
that of the Cavalry carbine; a trap in the butt ; a sword- 
bayonet fitted to a bar on the barrel, and an elevating back- 
sight. 

Fig. 43, The trap for containing the implements and 
greased patches—a, the plate ; 4, the joint ; ¢, the trap- 

ring ; d, the wood-screw; e, the button in the trap for 
holding in the jagg and ball-drawer. 

Fig. 44.—The sword-bayonet, one fifth size, which is fix- 
ed on to a bar on the barrel ; a, the grip ; b, the groove for 
the bar ; c, the cross-guard ; d, the blade ; ¢, the press-pin 
(45,d) of the spring. 
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Fig. 45.—The sword spring, half-size ; a, the spring ; 0, 
the pin ; c, the catch ; d, the press-pin. 


Fig. 46.—The back-sight, three ways, half size—a, the 
sight with the leaf (c) down ; d, the block-sight, for 200 
yards, distance ; c, the leaf-sight, elevated for 300 yards 
distance. 


Fig. 47.—The jagg for wiping out the barrel ; and I'ig. 
48, the ball-drawer, half size ; in using them , pass the lever 
on the wrench (32,c) through the hole that is under the head 
of the rifle-rammer, and then screw the implement in to the 
brass-cased tip of it ; and this lever willalso give power to 
force the bull-drawer into the ball when required by screw- 
ing, and serve as ahold to draw it out by gently, without 
rubbing the inside of the barrel ; and to avoid this it is that 
the rammer is tipped with brass. 


In dismounting, in cleaning, and in remounting the In- 
fantry rifle, the same course is to be followed as before di- 
rected for the musquets of the Line of the Foot Guards. 

The barrel is rifled with two opposite grooves, which make 
one whole turn like a screw round the inside of it in its 
length of thirty inches ; these grooves are intended, in load- 
ing, to receive the two sides of the belt on the ball, which, 
as it passes down upon the powder, takes very nearly one 
turn round its centre ; and, of course, in passing rapidly out 
again from the effects of the charge, acquires a spinning mo- 
tion round its centre, which keeps it more steady to the aim 
than balls fired from plain barrels. 


The ball is always enveloped in a greased patch, to pre- 
vent the lead from rubbing off against the iron of the 
barrel ; and it is most essential to accurate shooting, that 
the bore and grooves of the barrel shvould be kept perfectly 
bright and clean, otherwise, if they be allowed to get the 
least rusty or rough, the patch sticks to the inside of the 
barrel, the ball slips out of it, and the naked surface of the 
ball coming in contact with the barrel, the belt is liable to 
be stripped off, and the proper accurate effect of the rifling 
is destroyed. Therefore, after cleaning the barrel, the 
greatest care should be taken to wipe the inside of it most 
perfectly dry with a rag round the jagg (47); and to keep it 
always greased with a bit of fresh mutton-suet; witha 
stopper in the muzzle and with a piece of rag or soft leather 
ae the nipple and the cock head, which should be left 

own. 
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Bat, besides all the precautions in dismounting, remount. 
ing, and cleaning, which have been pointed out in the fore- 
going pages, habitual care in handling the arms will tend 
more than any thing to keep them in good and serviceable 
condition, 2 


For instance, in sudden rain on a march, the musquet 
heing carried with the muzzle and lock downwards, and the 
lock under the arm, or protected by the great coat, when 
worn, the wet will run off at the muzzle, and not get down 
towards the lock. In ordering arms on parade exercise, if 
the butt be brought down gently upon the ground, the me- 
chanism of the lock will be saved from that shock which is 
so very injnrious to it, and to every part of the musquet 
when it is dropped hard ; more especially when the exer- 
cise takes place on stone pavement or a hard road: all 
needless thumping and rattling the arms, merely to make 
the motion “ tell,” also tends much to loosen the bolts and 
pins, 


Care in piling arms, so that the firelocks may not get 
unlocked from each other and fall to the ground ; placing 
the firelock carefully in the arm-racks when relieved from 
guard, so that one may not be knocked against by another, 
or bruised by coming in contact with tables, benches, &c. ; 
never leaning the naked muzzle cf the barrel against the 
floor or ground while cleaning or wiping the firelock ; but 
always keeping the stopper or plug of wood in its place. In 
these, and various other circumstances, the soldier, by a 
careful course of this kind, will manifest that he takes a 
pride in his arms ; and, although he may have to carry them 
in peaceful parade for many years yet, whenever the sudden 
moment shall arrive that he is called upon to use them 
against the enemies of his country, he will then find the 
benefit of this continued care, and feel no fear or failure 
when he receives the word to Fire. 


374: 
DIRECTIONS PROPER TO BE OBSERVED IN. 
USING PERCUSSION ARMS. 


Ist. .Muskets with percussion locks require to he care- 
fully handled, to prevent the cocks being made loose, by 


vhich their direct fall on the nipples would be rendered un- . 


certain. 


2nd. They .will at all times, when unloaded, be used with 
the cocks down upon.the nipples ; but when they are load- 
ed,the caps or primers will be put on, and the muequets 
cerried at half cock for safety, there being then less risk of 
accidental explosion than with, the cocks resting on the caps. 


2rd. When marching, when the cap is on, the cock will 
be brought up under the arm-pit, the sling resting on the 
arm; but at ather times the firelock may be carried with 
the barrel downwards, the right hand grasping the piece be- 


tween the loop and swell, and the left, the right arm just. . 


iow the elbow. . 


4th. Load with the cock down, whieh precents the 
* powder from being forced out of the nipple that receives the 
copper caps. 


Sth. Prime the laet thing; otherwise in ramming down 
the wadding, the powder will. be driven into the caps and 
become so firmly compressed as to destroy their effect. 

6th. Should the caps be put on by mistake, prior to 
loading, force them off with the turn-screw, and replace them 
with new ones. . 

ith. When the reeruit has attained a perfect knowledge 
tf the Platoon Exercise he is to be carefully habituated in 
taking aim : to this great object too much care and atten- 
fion cannot be devoted ; it is the means by which the sol- 
dier is taught to fire with precision, or in other words to Aill 
lisenemy ; andit cannot be too strongly inculcated, that 


everyman, who has no defect in his eyes may be madea-~ 


good shot at a fixed object. ‘Phe firelock is placed in the 
toldiers hands for the destruction of his enemy, his own 
safety depends on his efficient use of it, and no degree of 
perfection he may have attained in the other parts of his 
drill, can, upon service, remedy any want of proficiency in 
this; indeed all his other instruction in marching and 
Manquyring with perfect steadiness and precision, can do 
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no more than place him in the best possible situation for us~ 
ing his weapons with effect. The.true principles upon which 
correct shooting may be taught are extremely simple: they 
are to be found in the natural connection that exists between 
the hand and the eye: the eye is the guide and regulator of 
every action of the hand, which can only act the part of a 
subordinate agent ; and constant practice must therefore be 
employed-to perfect the connectian and enzble them so to act 
together, that the hand will readily raise the firelock in a line 
with any object that the eye is fixed upon. In training the 
recruit to the use of his musquet, the following. instructions 
are to be carefully attended to. 

8th. The recruit is next practised in aiming at an object : 
He is taught to fix his eye steadfastly on the bull’s eye, or 
any other object, and with the left eye shut, to raise his fire- 
lock gradually and horizontally from the priming position, 
until it is accurately aligned. 

9th. The centre part of a man, at ISO paces, is perhaps 
the best general rule to lay down for aim.. 

10th. It is most important that soldiers should be accns- ig 
tomed to judge of distances correctly ; that they shouid 
know. how far their firelocks will carry point-blank,and also 
the exact degree of elevation that is required in order to hit 
objects at different distances beyond the point-blank ranga 
They should, therefore, be trained to a knowledge of dis- 
tances on every kind of ground, and he at all times prepared 
to answer correctly the following simple questions. 

Ist. What is the point-blank range of your firelock, or 
rifle ? 

2nd. Does it carry to the right or left ? 

; 3rd. Low many paces distant are youfrom such an ob- 
ject ? 

4th. What is the requisite degree of elevation in order to 
enable you tobif the body of a man at 120, 150, 200, &c. 
paces ? 

Hlth. In making ready after the firs! fire, as soon as the 
piece is half eccked, the fore finger of the right hand is to be 
raised, and the old cap displaced with it, then pul on aner 
cap. 
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MEMORANDUM OF DISMANTLING TIE FORT 

OF GUDJUNDAGHOR, BY LIECT. H. BELL, OF 

THE BOMBAY ENGINEERS, JOLY 1842, 
Plate 45, 46, 47, 48, : 

Lying 70 miles M. &. from Dharwar is a Fort constructed 
on the extremity of a spur of rocky hill about a mile anda 
halfin length ranning out in a westerly direction from the 
main range. ‘I'he Fort itself is about 1000 yards long, and 
450 in average breadth, and its height above the surround- 
ing country may be calculated at about 360 feet. [t contains 
a tank of good water, and is in excellent order, on the north 
tile from C to D, the rock is perpendicular to the height 
of from 100 to 150 feet, and the defences consist of a sim- 
ple loop holed wall ; averaging 6 feet in height with bastions 
at long intervals of no strength, —on the S. and S. E. points 
viz. from H to A_ the rock is also generally precipitous, 
the works however are of better construction, the stonework. 
being errormous, particularly in the front N A, overlooking 
the town. Bastions Land N, are the largest in the lort, 
and capable each of mounting from 5 to 8 guns. MM, is an. 
old gateway, sometime blocked ap, there are signs here of 
rude steps cut in the rock, and leading down the hill. In 
the front N A, near bastion A, is an excellently flanked 
double gateway, leading down tothe town bya flight of 
220 steps. é : 

The west front from D to H, consists of a double line of 
works, of which the outer is very strong, and high, how- . 
ever, as the rock at this point is of no great height, anda 
spur of hill runs out nearly on a level with the works,’ 
tothe westward, on which, batteries to breach the front 
could easily be constructed, this may be considered the 
weak point in the Fort. A gateway at I’, in interior line 
leads to outer works. 

The north east side of this Fort, being that which is 
haturally the weakest, from the commanding height of the 
ground, near the junction of the spur with the main hill, 
from whence the Fort is seen as far as its centre, has been 
strengthened hy a treble line of works, of which the interior 
A, B, C, is particularly high and, strong, and_ still further, 
to remove the danger of an attack on this quarter the rising 
knolls x, x, x, have been enclosed by a line of works O, P, 
Q, R, thrown across the hill, about 800 yards in advance 
of A,B, C. This latter work is of infetior construction, 
consisting of loose stone work, with the exception of basti- 
ons,O, P,Q, R, which are strong and well built. The 
Communication to this line is by a strong single gateway, in. 
line A, B, C, and a subterraneous large-gullery through (thé 
otter works. See Plates 49, 50, 
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A small citadel of about 50 yards square, is inside the 
Fort, and there are remains of defences, in an unfinished 
state, as also many unfinished buildings. 

In order to render this place untenable by any body cf 
men, it was determined to entirely destroy the works on 
the \V. A, and JV. sides of the Fort, viz. the lines, O, P,Q 
k, A,B, Cyand D,E, F, G, H,I, J, K, to remove the 
interior gate of the entrance near A, from the Pettah, and 
the S. H. bastion, and adjacent curtains of little citadel, 
and to demolish the bastions L, and N, and the old gateway 7 
M, with its defences, 7 

By these means the only accessible points of attack would 
be cleared of their defences, and all works capable of mount- J 
ing ordnance, rendered useless. 

‘This plan of operations has been acted upon, and the 
accompanying detailed plans will explain the mining oper- 
ations, employed to effect the demolition required, but 
bastion N, the exterior gate of the entrance near bastion A, 
andthe sonth east tower and* adjacent curtains of the 
citadel, do not appear in those detailed plans ; it iaust 
understood that those works were removed, by pickin 
down without the aid of mines. 

Nortn Last Frost. Plates 49, 50. 

The interior line of works in this front, consisting 
bastions A, B, C, and their connecting curtains is the hig 
est, strongest, and best built, in the whole Fort. Th 
bastions, (with the exception of bastion C, which is un< 

~ finished,) are capable of mounting heavy ordnance, and the 
curtains have terrepleins from 15 to IS feet in breadth, and 
are from 35 to 40 feet in height exteriorly. ‘This whole line 
is composed of stones varying from 5 to 12 tons in weight, 
most closely fitted and cemented, and the gateway between 
bastions B, and C, facing to the north west, is very strong, 
abore it is a small room. 

At about 100 feet in front of this line is an immense 
body of earth; about 110 feet in width raised by art, and 
supported interiorly by a wall, varying from 25 to 30 feet in 
height, and exteriorly, by an escarp of from 20 to 25. The 
sides of this mass are supported by strong walls, rising 
above the precipitous rock, It is sloped to the front like a 
steep glacis. Above the inner wall is a terreplein of from 
IS to 20 feet wide similar toa covered way, and the escarp 
is raised so as to form a species of corridor far musketry. 
‘the ditch in front of this escarp is from 50 to 60 feet wide, 
and mostly blasted out of the rock. A subterraneous arched 
passage, 14 feet wide, but varying in height, winds through 
this work, forming a communication Betyigecinn er end 
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cuter ditches. It hasa strong door at either end. This 
earthen work is connected with the line A, B, C, on the 
town side hy a strong stone rampart and parapet (Plate 50, 
Fig. 7.) and on opposite side by an insignificant wall 
( Plate 50 Fig. 6). The masonry of the escarp and exte- 
tior counterscarp of this work, is of similar strength to that 
of the line A, B, C, plate 49, as also that of flank supporting 
walls, Jut the interior revetment, and the subterraneous 
passage are of inferior stone work, though excellently built. 

The plan and sections will illustrate the arrangement 
ofthe mines, for the demolition of this front and their 
effect, with the appearance of the front at the completion 
of the operation, may be seen in the sections Plate 50. 

West Front. Plates 51, 52. 

The two lines of works composing this front have been 
built at different periods of time, the outer being evident- 
ly of much later construction. 

In the exterior line the 3 bastions are of great strength, 
perticularly bastion I which is very large, in the centre of 
this bastion is a small subterraneous Yindoo temple, the 
entrance to-which,is by a strong stone gallery 8 feet 5, 
pierced through the inner revetment of the bastion. Bastion 
Jisia an unfinished state having been only partially filed 
in. The stonework of these three bastions, though ‘not so 
highly finished as that of bastions A, B, C, Plate 49, in the 
N. kL. front is equally vast, each stone Weighing at least 6 
tons, ‘Fhe lines of rampart connecting these bastions, are 
of excellent construction, and well cemented, these are, 
however, in some places not completely finished viz. at 
2,2, 4, Z, and at others though finished, of a weak profile 
asaty,y,¥y,y. The masonry of these lines is not similar 
to that of the bastions, 

In the interior line, bastions D and H, as well as bastion 
FE, and the square tower, covering the gate, are the only 
works that are of stone cemented. Bastion D is the high- 
est in this front, and very commanding, but it is unfinished 
ia rear, ‘This bastion and bastion H, only, can mount 
heavy ordnance. The remaining bastions I’, and G, and 
the curtains along the whole line are of stone uncemented 
but of excellent construction, with the exception of the line 
between bastion I, and the gate, which has bulged through. 
out, and probably given way at one time, as there are signs 
of recent repairs. ‘The wall is highest here, being above 20 
feet. ‘The gateway at LK, is of highly fiuished stonework 
and in excellent order. 

‘The arrangement of the mines, for the entire demolition 
of Loth of these lines, may be seen'in the plan of the front, 
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and the sections, plate 52, will show the effects of those 
qnines, and the present stale of the works which compose 
the front. 3 
: Gateway at M.—Plate 53, A. 

The works of this gateway have been arranged accord- 
ing to the form of the curious nature of rock at this point. 
‘They are in some places unfinished. ‘Ihe masonry is ce- 
mented throughout, but not large. Opposite to the blocked 
up gate, is an arched room, also blocked up, having no en- 
trance to it, except from outside the Fort. 

The arrangement of the mines will be shewn by the 
plan, and their effect by the adjoining sections, the whole 
work except the gate, has been levelled. 

" Bastion L.—Plate 53, B. 


This bastion, the largest in the Fort, is paved with stone, 4 


and of excellent construction, the stonework enormous, The 


effect of the 5 mines employed in its demolition, (see plan) © 


have been to reduce it to the appearance shewn in the ad- 
joining sections, rendering it perfectly useless. 
Bastions O, ano P. (NM. IV. Front.) Plate 53, C. 

Bastion O, is a firm, well built work, capable of mounting 
a heavy gun, and jts masonry, though not large, is very 
strong, and well cemented. 

Bastion P, is very large, well built, and commanding ; it 
can mount 5 guns. It consists of an artificial mound of 
earth, having sides with an angle of 45°, on the summit of 
which the stonework bastion is constructed, the masonry 
is good. An arched chamber under the terreplein of the 
bastion, is reached by descending a flight of stone steps. 
The entrance to the bastion is by the curtain, connecting 
it with bastion O, This curtain is of strong profile (see 
section) and slopes like a ramp, up from bastion O. The 
interior supporting wall of the doable ramp, both at 2 and 
az, is of uncemented, though strong masonry. 

The method of destroying these two bastions by mining 
may be seen in the plan, and their present state, in the 
adjoining sections. * 

N. B.—Bastion Q, which is nearly similar to hastion P, 
was not destroyed by mining, but, with bastion R, and the 
rest of the works forming this advanced line, Plate 48, was 
aie down to the same section nearly as shown in C plate 
53. 

The connecting curtain between O and P was also picked 
down, (see section plate 53, C.) : E 
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EXPLANATION OF THE SYMBOLS USED IN 
FOREGOING TABLES. 


T A gallery with a double chamber at its extremity. 


FO A shaft, having at its foot, on one side a chamber, 
and on the opposite side, a gallery with a cham- 
ber at its extremity. 


Pod A shaft with a double chamber at its foot. 


+ A shaft having at its foot, 4 galleries or chambers 
running in opposite directions. 


A Do. with 3 galleries or cham. 
bers. 


With reference to the preceding Tables, it may perhaps 
he necessary to offer some explanation, of the apparent want 
of rule in the calculation of the charges, of the rough state- 
ment of the dimensions of the various shafts, galleries, &c. 
and of the lengths of the several lines of least resistance, 
The whole quantity of Powder employed in the demolition 
of the Fort was about 55,060 Ibs. of which only 6,000 Ibs. 
were from Madras, the remainder was of country manufac. 
ture,a sainple of which, when proved at the Arsenal at 
Belgaum, gave a range of 28 feet instead of 500. This Pow- 
der has however proved of quite sufficient strength for mining 
Operations, though of course its effect could not be calcula. 
ted upon with the exactness of the Madras. In addition - 
to this it must be known, that the construction of the works 
at Gudjundaghar varies so greatly at different points, that 
the nature of the wall to be mined, was much more to be 
taken into consideration in the calculation of the charges, 
than any ascertained line of least resistance. 


The workpeople employed at the mines &c. were mostly 
common biggaries from the neighbouring villages, they 
were superintended at their work by a N. C. O. of Sappers 
and Miners, 2 Artificers of the Engineer Department, and 
some Store Lascars, a sufficient supply of Ingineers work- 
ing tools were obtained for carrying on the work, but it 
was considered impracticable to attempt blasting in the con- 
struction of the shafts &c. which were obliged to be sunk, 
with great labour to their required depths, by breaking the 
stonework with heavy shot found in the Fort. 
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The progress of the work by these means was slow, Some- 
times only 6 inches in a day and the shafts &c. thus con- 
structed were necessarily very irregular, indeed some of those 
in the west front were only wide mouthed pits. 


With regard to the manner of loading and firing the 
mines, when the shaft or gallery with its chamber was com- 
pleted the charge was laid in the chamber in sandbags, con- 
taining 5Olbs. each, without any precaution against damps, 
as the scason was favorable, and the mine generally fired as 
soon as it was ready,a one inch linen hose,being then attached 
and secured to the centre bag, was carried through hollow 
bamboos carefully fitted, and secured with lashings to the 
mouth of the shaft or gallery. ‘The charge was then coe 
vered with a double row of sand bags, and if it was a gal- 
lery, the whole was carefully built-up with mud and stones, 
from the sandbags to the entrance, but ina shaft it was 
only built for 2 or 3 feet from the charge, and then the ex- 
cavated material was thrown from the top, only ramming 
occasionally. When the tamping was complete, a piece of 
portfire was attached to the end of the hose, of sufficient 
Jength to allow the man who lit it, to escape, and the junc- 
tions of the hose and portfire having been carefully covered 
with cowdung as a precaution against sparks, the fire was 
applied. 


From the above account of the manner in which the 
works at Gudjundaghur were carried on, it will be seen that 
no fixed rules for conducting similar operations could be 
framed from these. ‘This report however, may perhaps 
prove useful as a reference, should any works of demolition 
against places of a similar nature, be ever required. 
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ABSTRACT OF THE PROCESS OF MANUFACTURE OF GUN- 
POWDER IN THE BOMBAY POWDER WORKS, BY MAJOR 
W. JACOBS, Avcusr 1842. 


The proportion of ingredients are as in the Royal Mills in 


England and as in Bengal, viz. 75 Nitre, 15 Charcoal, and 10 
Sulohur. 


Nitre.—Is at present received in a refined state from the 
Ishapore Powder Mauufactory at Calcutta, and stands the 
Bombay Government in as delivered in the Powder works 
at Mazagon, at 17 Rs. 3 As. 11 P. per 100 pounds, 


Melting proof—On delivery each batch is tested with nitrate 
of silver and if found pure as it hitherto always has been, it is 
fuzed; and when in a liquid state, ladled out into the Copper 
Moulds or vessels for receiving it, out of which when cold: it 
is turned—each holding about 38lbs. ‘This rids the nitre of 
the water of crystalization and facilitates the pulverizing 
and sifting process. It is bruised and pulverized in light cy~- 
finder mills drawn by one Buffaloe, and sifted through lawn 
seives for incorporation. 


Sulphur.—The sulphur is obtained from England and is 
debited to the Manufactory at 8 Rs. 4 As. 10 P. per cwt. 
It is fuzed, skimmed, and poured out into moulds to Separate 
the centre or pure stratum from the scum and sediment 
portions, which latter are reserved for the subliming process. 
The pure sulphur is then pulverized in cylinder mills drawn 
by one Buffaloe, and passed through lawn seives for use. 


Charcoal.—Charcoal is made from the Dhalstalk which 
costs as delivered at the Manufacture 6 maunds or 168 tts 
for the Rupee. It contains twigs and rubbish and yields as 
prepared for burning about 80 per cent of wood for charring 
and the proportion of charcoal, taking an average of 3 years 
prior to 1839, was about !2 percent, subsequently it has been 
found occasionally to yield 18 per cent of the Dhalstalk in 
the state it is purchased.* There are 3. cylinders form- 
ing one furnace ; and 3 hours suffice for their burning, each 
cylinder will hold about 95 pounds of unburnt prepared 
DPhalstalk or about 1741bs. of charcoal. 

Incorporation.—The ingredients having been thus purified 
and prepared for incorporation, are weighcd out in the pro- 


* According to different experiments tried, the weight of charcoal to 
prepared Dhalstalk i. e. as barked and cleaned for burning, has been 21 
per cent 26-7 per cent and 22 per cent. 
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portion of, nitre 60 lbs, sulphur 8 Ibs) charcoal 12 Ibs. making 
80 Ibs. for one charge of the trituration bartels. 


Triturating or mixing barrels.—These barrels 6 in number 
(4 at present suffice for our work) are turned by 2 men each, 
with 2 men spare per barrel, protected from danger of explo- 
sion by strong masonry pillars, the spindle which turns the 
barrels passing through the masonry pillar—a muccadum su- 
perintends the whole, with a minute glass occasionally to try 
the work, the barrels should be revolved for 2 hours from 15 
to 17 times per minute. In each barrel are 4000 brass bullets 
ofa size 64 to the pound. 


Heavy Cylinder Mitlls.—The above 80 pounds form one 
Mill charge, and it undergoes 300 revolutions in about 2$ 
hours, each cylinder weighs nearly 6 tons, and they work by 
pairs in a trough so elevated above the workmen and cattle as 
not greatly to endanger them in the event of explosion ; 3 pairs 
of cattle are employed at atime on each mill charge, the 
composition is watered before beginning with three pints of 
distilled water with a fine rose water pot, and after 200 revo- 
lutions with another pint (making in all 5 per cent.) indicat- 
ed by the ringing of the bell in a self'acting “ tell tale” above, 
which revolves with it. In the monsoon 2lbs. of distilled water 
instead. of 3lbs. are used before beginning. ‘The bell in the 
tell tale similarly rings to indicate the completion of the 300 
revolutions. 


Press House.—The mill cake used formerly to be bruised 
and pulverized in a light single cylinder, it is now bruised by 
hand rollers and taken to the Press House, where 500lbs. of 
composition form one press charge. 


Before the introduction of the new granulating machine in 
1841, this press charge (500lbs.) formed 25, twenty pound 
cakes, divided by double sheets of copper, the composition 
was 3 inch thick, as put into the press and it was pressed 
down to } inch thick cake, we now make 50 ten Ibs. cakes 
pressed from 4 to } inch thick, to adapt it to the rollers 
of the granulating machine, the composition is left one hour 
under this pressure (estimated as equivalent to 1000 tons) 
formed by a powerful iron screw with lever and windlass, and 
about 3 hours are occupied in filling, pressing, and emptyin; 
one charge; 1 muccadum, and 12 men iu the monsoon, an 
15 men in the dry months are employed on two presses, and 
during the interval they take away the cake and bring fresh 
composition, 
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Airing the Cake.—In the dry weather the cake is aired on 
Powder cloths spread upon a broad bamboo scaffolding, over 
which a mat awning preserves it from the too rapid effect of 
the direct heat of the sun,—2 hours suffice for each charge, 
in the monsoon time this process is of course intermitted. 
The cake in the dry weather is stored in the “ cake houses” 
each cake put upright and prevented touching the ane 
cake by two pieces of composition dropped between. In the 
monsoon the press cake is broken and all barrelled up and 
kept in this state in the magazine of the manufactory. 


Granulating Machine.—In the finc season the press cake 
is broken into small pieces of from 1 to 3 inches, with mallets, 
and conveyed to the new graaulating machine where it is re- 
duced to the size of Fine and Cannon Powder with the loss of 
about 14 per cent, which is blown away, and about 20 per 
cent of dust is rémilled, and along with fresh composition again 

ressed into cake. ‘The proportion of Cannon to Fine grain 
Diader resulting from this process is about 3 of Cannon and 
1 of Fine Powder. 


The machine requires 2 buffaloes at atime to work it, 
charged every hour, and the following men viz. 
1 Muccadum to superintend. 


2, Drivers. 
Outside. i , turning the supply reel. 
1, supplying cake. 
1, at the top of the machine to adjust the cake on 
the upper roller. 
1, below to replace barrels as filled and to attend 
Inside. <{ _ the sieves. 
| 2, convey broken cake to, and grain from the 
machine. 
(2, spare to relieve the rest. 


Corning House.—The I depomci composition is then passed 
through sieves suspended by leather thongs, from beams in the 
eorning house to separate the Cannon from the Fine. 


The Cannon Powder is all grain that passes through 10 
holes to the inch and rest on top of 18 holes to the inch sieves, 
The fine 18 ,, 9 FF 36 do. 

Glazing House.—The grain is then glazed in 8 reels 125 Ibs. 
weight being put into each reel, which are revolved from 15 
to 17 times in the minute for 3 hours. 


We here use 8 reels employing on them, 1 Muccadum and 
16 men daily, (in the dry season only.) 
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Drying Terraces.— After glazing, the Powder is thoroughly 
dried on 8 chunam terraces for 4 days from 10 till 2 o’clock, 
over the polished chunam Powder cloths are spread und the 
Powder is raked to and fro, by from i2 to 15 men. 


On the 4th day of drying the grain is sifted in common 
gauze sieves suspended from the beam by leather thongs to 
separate any remaining dust, and when perfectly cool it is 
proved and handed over to the Commissary. 


LARGE GUNS FOR EGYPT. 


One of the large guns made for Mehemet Ali having been 
mounted on a strong ship carriage, constructed at the Royal 
Arsenal, it was resolved to make some experiments previous 
to its being sent to Deal. The carriage on which this mag- 
nificent gun has been placed is mounted on a sliding platform 
20 fect in length, to afford ample room for recoil to the car- 
riage when the gun is fired, and the whole has been placed 
on a base similar to the deck of a ship, or war cancel with 
picces of iron forming part of a circle, on which the ponder- 
ous gin and carriage can be moved from one side to another 
according to the direction ia which the gun may be required 
to be pointed. ‘The angle on which the sliding platform was 
placed, is so inclined forwards as to require the united power 
of 16 men to draw back in the direction of the recoil the car- 
riage and gun 6 feet, but it only required six men attached 
to the pulleys, and two to the levers, to bring up the gun and 
carriage to their original position after being tired. After the 
various exercises of the gun in moving it from one direction 
to another, and retiring and advancing it as might be requir- 
ed when loading, were gone through ina manner to the 
entire satisfaction of the Officers present, the gun was loaded 
with a charge of 26lbs. of Powder and a solid ball of 130lbs. 
weight. The first shot fired caused the gun and carriage to 
recoil about 54feet, and the second shot only half an inch 
more, with the sume charge of Powder. 


The third shot had a charge of 29lbs. of Powder and the 
recoil exceeded the former by 6 inches. The fourth shot 
with a similar charge, recoiled only 53} inch more than the 
first two shots. The fifth and sixth shots, with a still greater 
charge of Powder, recoiled, the one 15 inches, and the other 
172 inches more than the first, but leaving ample space on 
the sliding platform to insure that it was sufficient for the 
heaviest charge that might even be applied. 
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INDIAN FIELD CARRIAGES ON SERVICE IN SCINDE. 


Letter from Captain J.T. Leste, Commanding 1st Troop 
Bombay Horse Artillery, dated Camp near Peshowur, 12th 
November 1842, to the Adjutant of Artillery, Sukkur. 


Fort William G. 0. Having observed by Government General 
No. 24 of lea. dat Orders of Lath September last, that the Block 
Me iat . . . . 

Trail gun carriage in use with the Bengal 
Arley is ordered to be introduced generally through- 
out India, I feel it my duty with reference to the circum- 
stances under which this carriage may have had a_pre- 
ference to that recommended by the Select Committee of Ar- 
tillery Officers, assembled in Calcutta during the yeats 1837- 
88, to report specially to the Commandant of Artillery on 
the battery under my charge; for although Ihave not been 
called upon, onany occasion, for such report, yet I conceive, 
that having marched with this Battery from Kurrachee, through 
the whole of Affghanistan, including three times through the 
Bolan Pass, and once, over perhaps, the most difficult and 
trying road, for wheel-carriages, that has ever been traversed 
before, namely,—from Caubool, through the Koord-Caubvol, 
Gundamuck, and Khyber-passes to Peshawur, it is highly 
necessary that a Record of the working of the battery under 
such circumstances, should be laid before the Commandant of 
Artillery, or deposited in the office of the Select Committee 
of Artillery Officers in Bombay. 


2. The battery in charge of the Ist Troop, consisting of 4 
Light Field Gun Carriages, and 6 Ammunition Waggons, 
was receive: in October 1840, just as the Troop was proceed- 
ing on service to Affghanistan ; and having been made up in 
the Gun Carriuge Department from a drawing of the Com- 
mittee Carriage, which was subsequently sent from Calcutta 
to Bombay, it was, I believe, considered defective in many 
parts: I myself in a report forwarded to the Secretary of the 
Select Committee in Bombay in November 1841, pointed 
out some of these defects, and amonyst them I mentioned 
that the wood had shrunk a good deal from the Ironwork, in 
consequence of not being properly seasoned ; the wheels 
also, were, in my opinion, badly constructed ; but notwith- 
standing the defects there pointed out, and a few minor ones 
subsequently ascertained, I have no hesitation in pronouncing 
the Committee Gun Carriages, the best I have yet seen in 
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the service. It has snariatls stood the heaviest firing at all 
angles without injury ; the Nave, which is generally objected 
to, as inferior to the wooden ones, by Officers who have not 
before seea it in use, has never in a single instance required 
the smallest repair ; the Trail is nearly as light again in lim- 
bering up, which, I have over and over again ascertained, 
whilst serving with the Bengal Artillery ; a point, I consider, 
of great importance, in quick manceuvring ; in fact the ge- 
neral construction of the Carriages, is, in my opinion, as near 
perfection as_ possible, and all the minor alterations might 
easily be made without affecting the principle upon which the 


Carriage is constructed. 


3. With regard to the Ammunition Waggon, I have found 
them unusually heavy in draught and I,am of opinion, that, the 
pan of the boxes on the body of the waggon, which have 

een thrown by the Committee, much more in advance of 
the Axletree, than in the old waggon, is the cause of this, as 
well as of an increased strain upon the Perch ; in fact, as far 
as I have ascertained in seeing the Bengal and the Committee 
Ammunition Waggons together, that the former is considera- 
bly lighter in draught, and upon the whole of a lighter con- 
struction than the Committee Waggons; it should be remem- 
bered however, that the Bengal Ammunition Waggon carries 
only (16) sixteen rounds, where as the Committee Waggon 
caries (20) rounds per box. : : 


4. Inreporting this, however, I have no fault to find with 
the limber of the Ammunition Waggon, nor with the wheels, 
nave, or any other part of the Carriages save what I have 
already mentioned. 
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LIMBER FOR PONY DRAFT AT NINGPOO. 


Letter from Lieut. Movesworta, Madras Artillery,dated 28th 
February 1843, to the Director Artillery Depét. 


As you expressed a wish some time ago when I saw you, 
to have a plan of the Pony Limber which was used with the 
Mountain Train in China, I have great pleasure in sending 
you the accompanying with a few remarks by way of expla- 
nation Plate 55. 


It having been determined to use the ponies or small hors- 
es of the country, to move our small mountain train in 
China, a number of them, about 40 or 50, were collected at 
Ningpoo and broken in, a portion of them for draught, and 
the remainder to carry Ammunition boxes. The Royal Ar- 
tillery had bronght some harness with them on the expedition 
which, with a little alteration, was made to fit the Ponies. 
As no limbers had been sent with the mountain guns, we 
tried at first to move our guns without them, by working on 
the trows to the washer hooks, and stationing a steady man 
at the traversing handspike at the trail to guide the piece. 
This plan however was found not to answer, as the guns 
(particularly in turning when the train is only on one trow) 
were constantly upsetting. The next plan that was tried, 
was fixing shafts to the trail of the carriage; this answered 
very well on even ground, but if the truck supporting the 
tral came in contact with a mound of earth (such as the bund 
between two paddy Ags) oraslip &c. owing to the small- 
ness of its diameter it would jam, and the gun was then im- 
moveable until the trail and truck were lifted over the obsta- 
cle. Moreover as there was generally a considerable jerk 
when the guns were thus suddenly brought up, the pintails 
of the tricks frequently snapped, or else were so much bent 
as to prevent the Truck from turning about; after these fai- 
lures it was determined to build limbers: at first we found 
more difficulty from the want of wheels; however, by using 
the wheels of two spare carriages that were sent out with the 

ins, and cutting down some large 9 pdrs. and 24 pdr. How- 
itzer wheels, we mustered sufficient to complete 6 limbers. 
After a variety of kinds of limbers had been proposed, the 
one of which Teend you a plan was adopted. ‘The wheels as 
I mentioned above were either of English or Indian manu- 
facture altered to a lesser diameter in China. The body of 
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the limber was made of a light, but close grained wood some- 
thing resembling Ash, and peculiar to China. The shafis 
were made from the poles of their sedan chairs, which we 
found tough, light, and springy, they are also made of a wood 
of the country something like lancewood but lighter. The 
‘Gun was attached to the limber by a pintail placed at that 
part of the limber that I have marked E The pintail_pass- 
ed through the socket in the trail of the carriage intended 
for the truck which was of course previously removed. ‘These 
limbers were found to answer very well. They were put to 
a severe trial in a long march over a very difficult country, 
from Woosung to Shanghae, a distance of 15 miles, when 
scarcely a single accident or upset took place, and _ these only 
in a part of the country which was nearly impassable. I hai 
charge of the Ponies both on shore, and was embarked for 
several months with them on board ship, and found them to 
be hardy, gentle, and nearly indefatigable. 


Hoping that the above is sufficiently explanatory and ciear. 
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EVILS OF DETACHING A SINGLE GUN, ON 
SERVICE. 


. _ The narrative of the events at Cabgol subsequent to the 
insurrection, published in the Englishman, affords, in that 
portion, copied in our issue of to-day, a remarkable. instance of 
the evil of neglecting the, Standing Orders of the service, 
Independent of the narrator’s remarks, it must be sufficiently 
evident to every practical man, that the disasters which oc- 
curred to the force on the 23d November, and which had so 
seriously injurious an effect upon the future proceedings, was 
to be mainly attributed to the circumstance of a single gun 
having been taken out on that occasion. Had two or more 
been in the field, they might, by their alternate fire, have 
supported each other, and kept down the destructive vollies 
from the enemy’s jezails, the effect of which seems to have 
been sodeadly and so much dreaded. As it was, one piece 
was of no use, save to swell the triumph of the enemy by its 
capture, and to exhibit the staunch and gallant spirit of the 
little band who were in charge of it whose conduct was worthy 
ofthe corps to which they belonged. The evil and absurd 
effect of this system of employing a single piece, has always 
been pointed out by Artillery Officers, although they have been 
occasionally overruled by the authorities in command; but so 
far back as 1806, by the General Orders of 6th November of 
that year, the attention of Commanding Officers was called to 
the necessity of having an adequate supply ofartillery on all 
occasions, where guns are found, or are likely to be found 
necessary ; the order in question concluded in the following 
terms :— But on no account is any such service to be un- 
“ dertaken without a suitable equipment of the kind above 
directed (Guns) ; and which is therefore to be supplied, in 
© the first instance, when there may be a probability even of 
“ its being required. On ail occasions of field service that 
“ agun may be deemed fyaamsat two guns are invariably to 
* be sent.” Some years afterwards, consequent on certain dis- 
astrous results arising from a neglect of this most salutary rule, 
the Marquis of Hastings, then Commander-in-Chief issued 
the following order, dated the 26th February, 1815, and which 
order is still in force :— ; 


“Tt is with much regret the Commander in Chief has ob- 
© served, that notwithstanding repeated prohibitions, the 
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* practice of detaching a single gun on service has not been 
« wholly laid aside in the army : in reiterating this prohibi- 
© tion, hie Lordship announces his determination to take the 
“ most exemplary notice of the conduct of any Commanding 
“ Officer who s hereafter be guilty of so unmilitary 
“an act.” Notwithstanding this strict interdict, we t 
to state that this very objectionable system was more 
once adopted with the force at Cabool. 
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MEMORANDUM ON CHINESE GUNPOWDER BY 
MAJOR MOORE, C. B. MADRAS ARTILLERY, 
2np MARCH 1843, 


The object in comparing the ranges of Chinese powder, 
with that manufactured at Madras, was not cnly to discover 
its relative strength, but also to ascertain if it could be use- 
fully employed in filling common shells. The shells used 
for this experiment were made up in weight to 15 Ibs. 


The mortars were placed upon a dry paddy field; on 
teference to the table it will be seen, that the ranges piven 
bythe conical chambermortar, although its windage was double 
that of the gomer, exceed considerably those of the latter, 
especially where the Chinese powder is concerned. The great 
increase of range which was obtained by increasing with the 
conical chamber mortar the charge of Chinese powder from 
6 ozs, to 9 ozs. is another exemplification of the fact, that 
coarse grained powder, though badly manufactured, and 
made of impure materials, the Chinese saltpetre was indiffer- 
ent, will nevertheless in large charges approximate more nearly 
in its effects, to well made powder, than could have been 
expected. 


Taste of ranges of Madras and Chinese Powder from 53 
inch conical and gomer chamber Mortars. Elevation 45°, 
each Mortar weighing \cut. 3qrs. 


No platform used. 


Gomer chamber Conical chamber 
Mortar—windage ;%, inch. Mortar—windage 54, inch. 
Madras Chinese Madras Chinese. 
« 
35 3 3 
S ola J 5 a 7 = 
8 lgl$ 151 8 18 Is] 8 
1}4/]6 372 | 3) 0 16 
2}5/8 575 | 4) 0 45 
3} 6] 0 628 | 6) 0 80 
4 9} 0 356 
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CHINESE ENGINEERING AND ARTILLERY. ~ 


In the science of engincering, the Chinese are very far 

. behind the rest of the world ; of this science, indeed they 

secm to have but a partial knowledge although frequently 

in the sclection of positions for their defences they exercised 
considerable judgment. 


In Artillery they are very backward, their guns being of 
enormous weight in proportion to their calibre ; some of the 
pieces of Ordnance which we recaptured weighing 7 tons, 
although only 42 pounders, yet notwithstanding this immense 
thickness of metal, in many cases the guns burst. At Anun- 
ghoy we found all the guns furnished with sights, and some 
of the heavy guns captured at Canton hud elevating screws; 
but I much doubt the gunners being sufficiently scientific 
to use these aids preety: In their field batteries a maga- 
zine is placed in the rear of each gun and is merely a deep 
hole in the earth having another larger one close by for the 
gunner to lay down in after firing. The carriages are almost 
clumsy and owing to this they are unable to train the 
picce to bear on any particular object, but fire it off point 
blank. Latterly, however, they used better guns, purchased 
from the Americans and Portuguese, the heavy guns at Can- 
ton being all of foreign manufacture. Their gunpowder, 
thouzh by no means deficient in strength, nor in the propor- 
tion of its component parts, is coarse and bad. 


They appear to have no idea of the nature of a shell, 
none having been found in their arsenals. Two brass how- 
itzers were taken, from which I suppose they would have 
thrown hollow shot, as great stores of shot of that description 
were found in Anunghoy for the large brass and iron guns, 
together with granite, marble and chain shot, which latter 
was used in all the guns. In defending the entrance to the 
forts they used a species of hand grenade made of clay, and 
filled with combustibies of a composition resembling the 
carcass af a shell as it resists the influence of water. Another 
horrid grenade they used was a vessel in the shape of a tea- 
pot filled with the most offensive materials. After lighting 
the math at the mouth of this, they throw it down and thus 
break the pot when the match igniting the contents produces 
a perfume not the most pleasing to the olfactory nerves. 
Some of the Artillerymen are armed with a stick furnished 
at one end with a sling for throwing a stone which they pro- 
ject to a considerable distance, and with tolerable precision. 
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Their rockets are the merest child’s weapon, being not above 
six inches long fastened on a slender bamboo shaft and armed 
with a barb inserted at one end. These are fired froma 
frame resembling the infernal machine making a great noise 
but doing no harm. 


STEVENS’ WAR STEAMER. 


The Steam Battery, or vessel, is to be constructed upon a 
lan entirely new, invented by Robert L. Stevens, and is to 
be shot and shell proof; she is to have greater speed than 
any vessel of war now afloat; the engines and propelling 
apparatus are to be so placed that the latter shall be submerg- 
ed, and the whole engine out of the way of shot from the ves- 
sel of an enemy. Her guns are to be large, and adapted both 
to shot and shells ; her burden not to be less than 1500 tons, 
The practicability of rendering such a vessel proof against 
shot and shells is not a theoritical assumption, but has been 
proved by the test of positive experiments. These experi- 
Ments were recently made at Sandy Hook, under the superin- 
tendence of Messrs. John C. and Edwin A. Stevens, and in 
the presence of a joint board ofarmyand navy officers, appoin- 
ted by the Government. From their result no doubt what- 
ever remains of the fact that a series of wrought iron boiler 
plates, rivetted together and placed upon each other, until 
the strata amount to four inches and a half in thickness, will 
effectually resist the force of the 64 lb. shot when fired with 
battering charges at the distance of thirty yards. Fifteen or 
twenty shots were also fired at this distance, and from guns 
of different calibres, against a target thus constrncted, and 
were made to strike against it within a space of about two 
feet by four ; and these produced so little effect as to leave it 
in a fit state to protect anything in its rear against a similar 
force. Shells fired from the same distance scarcely indented 
the iron, and both shot and shells were invariably broker into 
small fragments. 
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BATTLE OF MEEANEE NEAR HYDERABAD IN 
SCINDE, 1843.— Plate 58. 

Letter No. 42 from Bt. Captain R. Henderson, Commanding 
C Company Sappers and Miners; to the Adjutant Madras 
Sappers and Miners Bangalore, dated Fort Hyderabad, 25th 
February, 1843. 

Ihave the honor to report for the information of the Officer 

Commanding the Corps that the Detail of my Company as 

2 Lieutenants er margin, were present under my com- 

1 A. Apothecary mand in the action which took place on the 


2 -Comerala 17th, instant near the village of Katree, 
2 Havildars when the Force under the personal com- 
3 Naigues mand of Major General Sir C. Napier was 
48 Privates advancing upon Hyderabad. 

1 Bugler 


We left our encampment near the ‘Town 
of Mittarce at 6 a. m. of the L7th instant. In the column of 
route the place assigned to us was at the head of a working 
party consisting of my men and 100 Infantry of the line in 
front of the advance guard. We had to make a practicable 
road for Artillery across several irrigation canals, when hav- 
ing proceeded to a village distant from Mittaree about 6 miles, 
we became aware that the enemy were near and intended to 
oppose our progress, The whole of the working pay and 
vanced guard, including two guns, were immediately thrown 
forward, the guns being in the centre occupying the village, 
and the Infantry extending to the right and left. The posi- 
tion of my Detail was on the right where we lined a portion 
of a bank close to the dry bed of the river Foolaylee, on the 
other side of which was a thick forest or Shikargah. The 
main body was immediately halted and the General proceeded 
in advance with a Regiment of Irregular Horse for the pur- 
pose of discovering the enemy and reconnoitering his position. 
We had not been long in this position when we heard the 
sound of the enemy’s guns, who had opened their fire upon 
the Irregular Horse, and shortly afterwards an order was 
brought for the Infantry of the working party to join their 
respective Regiments, and for the Sappers to remain with the 
Artille which was ordered to advance. The road lay along 
the bank of the river Foolaylee and the services of the Saj 
pers were ae a several times to enable the guns especially 
those of the Camel Battery to pass, at last the whole of the 
Artillery consisting of one horse and mule, and one Camel 
Battery, were brought into position. ‘The Sappers were post- 
ed on the right of the Artillery at the extremity of che ee: 
The Infantry were formed in line on the left of the Artillery 
and about 30 paces in rear, when the action commenced on 
our side by a cannonade of round shot from our guns at a dis- 
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tance about 1,000 or 1,100 yards from the enemy’s position. I 
should here mention that whilst our Troops were being brought 
into position, the enemy kept up a fire upon us from two 
points which proved to be the right and left of their position. 
After a few rounds from each gun the whole line advanced 
for about 300 yards, when the Artillery again opened, and 
after this Skirmishers were thrown out and the whole advanced 
to a 3rd position about 300 yards in advance, when the guns 
were again brought into action with Canister and Shrapnell. 
The next advance was that of the whole line to the bank of 
the dry bed of the river Foolaylee, where the enemy were in 
great force and a desperate conflict ensued. ‘The enemy hav- 
ing fired a volley with their matchlocks threw them down and 
with swords and shields, rushed up the bank under which they 
had hitherto been concealed and penetrated into the ranks of 
the Infantry where they were slaughtered. For some time 
the issue of the contest appeared to be very doubtful, as the 
men who advanced fought with desperation and were evident- 
ly the flower of the enemy’s Army and resolved not to give 
way, but they could not stand against the murderous fire of 
British musquetry and at last they fell in heaps, while those 
that took to fligkt were pursued by the Cavalry which now 
crossed the river near the village of Katree. Whilst this was 
going on toward the left the Sappers assisted in getting the 
guns into position in the broken ground on the right, in which 
direction the enemy were rushing into the Shikargah with the 
intention of availing themselves of its cover to turn our pos! 
tion, and many of them approached as close under cover of 
the wall as to annoy the Artillery greatly, some of the gunners 
were shot at their guns as also several of the Men of H.M. 
22d Regt. who were on the left of the Artillery. Those of 
the Sappers who were armed immediately fired over the wall 
at the enemy, and those with working tools commenced de- 
stroying the top of the wall in order to get a better fire over 
it. This had the desired effect and the Artillery no longer 
annoyed by the enemy’s Matchlocks, poured sucha destructive 
fire in the direction of theShikargab, that the enemy abandon- 
éd their intention and the rout was now complete. They 
fled in all directions pursued by our Cavalry, every gun they 
had was taken, their ammunition was left on the Field, ther 
camp was left standing, and in it was found their treasure, 
stores and other valuable property, the whole of which fell 
into our hands. The Infantry crossed the river and the Ar 
tillery followed taking up position No. 5 on the South bank, 
and the guns again opened on the right upon a large body 
the enemy’s horse who made their appearance in that direc- 
tion, but after a few rounds they all moved off, The firing 
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now ceased, the day was ours, the Cavalry returned from the 
pursuit, our baggage was brought up in the rear and we pitch- 
ed our camp close to the spot where the enemy had left their 
tents. 

After the battle was over our men were still kept employed 
as we were ordered to destroy the enemy’s ammunition and 
gun carriages which we effected in the bed of the river 
Foolaylee. 

The number of the enemy is calculated at 21,000 men at 
the least, and_they had 14 pieces of Artillery which fell into 
our hands. We halted on the [8th in ourcamp close to the 
scene of action, on which day the Meers delivered themsclves 
up to Sir C. Napier. On the 19th we arrived at Hyderabad 
where the Army collected 10 more guns besides large quan- 
tities of grain and other property. 

On the 21st the British colours were hoisted on the highest 
Tower of the Fort of Hyderabad, and all public property in- 
side was seized including Treasure, Stores, Jewels, Arms and 
from 80 to 90 guns of all calibres, 

Tt affords me great pleasure to record and lay before the 
Officer Commanding the Corps, the valuable assistance I re- 
ceived from Lieutenant Outlaw and 2d Lieutenant Boileau 
attached to the Company, who were present with the men 
during the whole of the ay encouraging them by their own 
pete! example in whatever service was required to be per- 
formed. The men behaved with greatgallantry and perform- 
ed with great endurance the arduous services they were called 
upon to perform during the long and eventful day. The 
Officer Commanding wil observe that most of my men were 
called upon to take part in a most severe action without arms 
to defend themselves as they merely carried their working 
tools. I would also beg to remark that the bayonet knife at the 
end of the Fuzil with which the men were partially armed, 
appears to be a most inefficient weapon, if not a great incum- 
brance, as it was found almost impossible to make it penctrate 
through the clothes generally worn by the enemy opposed 
to us. : 

The accompanying sketch will show the nature of the coun- 
try where the battle was fought, and serve to illustrate the 
foregoing remarks. 

lst OR MAJOR LESLIE’S TROOP, BOMBAY 
HORSE ARTILLERY. 


Extract from G. O. G. G. dated Agra, 11th April 1843. 


« The Governor General having taken into consideration 
“the peculiar merits of the 1st Troop of the Bombay Horse 
“ Artillery under Major Leslie, which having participated in 
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« the distinguished services of the army of Candahar, under his 
« Excellency Major General Sir W. Nott, G.C. B., and having 
«returned to India with the froopstrom Cabool, marched fron 
«the Camp of Ferozepore early in January and joined the 
“army of Scinde, in time to decide, in conjunction with H. 
«M.'s 22d Regiment, the battle of Hyderabad, is pleased to 
«direct, that the Ist Troop of the Bombay Horse Artillery 
« shall hereafter for ever be denominated the Ist, or “ Leslie's’ 
« troop of Horse Artillery, and shall, in addition toall other de- 
corations or inscriptions upon itsappointments, bear the 
« Eagle.” ” 


DRIVERS OF BOMBAY ARTILLERY, NOTICED 
FOR THEIR CONDUCT IN ACTION. 


Extract froma Notification, by the Right Honorable the Go- 
vernor General of India, Political Department, Agra, the 
15th March 1843. 

“ The Governor General is furcher pleased to direct, that 

“ the drivers attached to the 2d Company 2d Battalion; ad 

« Company 3d Battalion’ of Bombay Artillery, in the battleof 

“ Meeanee, shall be entitled to the pension of Sepoys.” 


Letter from Major General Sir C. J. Napier, K. C. B. to the 
Right ‘Hon'ble Lord Ellenborough, Governor General of 
India, dated Hyderabad, 2d March 1843. 

1 beg leave to send to your Lordship reports made by my 
order, that while the memory is fresh, iitingeatshed is 
may be puton record. The great results of this battle have 
made me anxious that those who were so conspicuous in 
hour of trial should be known to your Lordship. Their devo- 
ion to their duty was very honorable to them. 

In the case of the brave drivers of the two Batteries, I am 
sure your Lordship will do them justice, and I beg especially 
to recommend them to your Lordship’s protection. 


Letter from Captain G. Hutt, Commanding Field Battery, 
the Adjutant of Artillery in Scinde, dated Camp wes! 
Hyderabad, 23d February 1843. 


I would not presume to bring these men to notice ¥° 
they enlisted, or treated as fighting men, but as they are sti! 
considered as mere followers, men whose families receive 2° 

nsion in the event of their death, or themselves, if di 

y wounds, I beg to submit the case to the Major General, ® 
a strong argument in favor of those, on whose courage and 
conduct the very existence of the Battery must often dep¢ 
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THE ENGLISH STANDARD YARD. 


It is usual to refer all our measures of length to the Stand- 
ard Yard, which has been determined by modern science 
with rigid exactness ; indeed, so necessary is it to know the 
precise length of our yard, that some of the sciences which 
are now among the beautiful and the true, and beautiful be- 
cause true, owe their very lustre to the precision with which 
our instruments measure lengths and capacities of various 
kinds. Inarude state of society the standard measure of 
length was some natural object, and assuch, it was liable to 
constant variation ; thus the yard itself was a measure of tho 
ene of the arm of one of the early Kings of England (it is 
said of Henry the First, in 1101.) Again, three grains of 
barley Sled end to end were taken as the measure of an inch, 
thirty-six’of which went to the yard. Now thissecms to im- 
ply that the arm of a King ought to be just as long as 108 

arley-corns, but as we all know that neither Kings’ arms nor 
harley-corns, are always of the same length, it is obvious that 
this method was not adapted to much precision; advancing 
science called loudly for some unerring standard, for some 
rule which would have all the rigour and truth of a principle 
which could be appealed to in after ages, so that the accidents 
of fire, storm, or tumult, and the many casualties to which our 
lineal measures are subject, might not prevent posterity from 
deciding the real meaning of our distances, whether in the 
records of history or science. 


In 1760 a brass standard measure of one yard, made by 
Bird, was deposited with the clerk of the House of Commons, 
and in so far it gave an uniformity to the length of the yard in 
this country, but still no general principle was known by 
which that yard could be replaced if lost ; and it was not un- 
till 1824, that an undeviating rule was laid down, which, by 
being based upon scientific principles, became available 
for after ages, as well as for our own times. Its origin is 
briefly this. The science of Astronomy informs us, that the 
length of the day and the night, taken together, does not 
vary ; also, that when a pendulum is made to vibrate, the 
time that it occupies in moving from side to side(which motion 
is called a vibration) is due altogether to its length, and has 
nothing to do with the quantity or quality of the matter of which 
the pendulum is formed. It follows, therefore, that all pendu- 
lums of the same length will perform the same number of 
beats or vibrations in the same time, with this especial pro- 
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viso—that the observations are made at places all having the 
same terrestrial latitude. This condition is rendered necesss- 
ry by achange in the force of gravity, which occurs with 
every change of latitude. Centrifugal force is an antagonist 
power to gravitation, andis greater at the equator than at 
any other latitude, on account of the greater diurnal veloc 
ty of the surface of the earth at the equator: hence the force ° 
of gravity is diminished, and the number of pendulous oscil- 
lations in asecond likewise diminished, or, which amounts to 
the same thing, the length of a pendulum to vibrate in a given 
time, must be reduced as we approach the equator. ‘Thus,— 
at London, which is in latitude 51° 31’, the length of the 
seconds’ pendulum must be 39. 1393 inches, while at Stuck- 
holm, in latitude 59° 20’, the length is 39°1654 inches. If 
therefore, we note the number of beats in any one day of 
any number of pendulums tahoe lengths, they will all be 
found equal to each other, the latitude remaining the same: 
and if we suppose a pendulum ofa given length to vibrate as 
many times as there are seconds in a day of twenty-four 
hours, i. e., 86,400, and if the length of such pendulum be 
called a yard, any Mathematician or Astronomer in after age 
could ascertain what is the length expressed by the term 
yard with the greatest degree of exactness, since all he woud 
Tavs to do, would be to get the length of a pendulum vibrat- 
ing 86,400 times ina day. The length of such a pendulum 
would not, however, be our yard ; but, if its whole length x 
divided into 391,393 equal parts, 360,000 of such parts are 
taken as the yard, so that the pendulum vibrating seconds is 
longer than the yard by 3323s parts. ‘This ratio between 
the length of the yard and of the seconds’ pendulum was as- 
certained by the late Captain Kater a few years ago, and 
a bar of platinum was constructed by order of Government, 
under the direction, we believe, of the same accurate observer, 
and deposited in the Tower of London. The length of this 
bar is exactly a yard ; all measures therefore in common use 
mav be compared with this ag a standard, and corrected ; and 
so long as this standard is carefully prescrved, it will not be 
again necessary to have recourse to the pendulum. 


Note. The length of the pendulum at Madras, is 
fur scconds 39-036 inches. 
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FRENCH WEIGHTS AND MEASURES. 


The systematical form of the Spheroid, into which the 
earth is thrown by its diurnal rotation, renders the distance 
from the equator to the pole physically and almost mathema- 
tically equal in every longitude, and in either hemisphere ; 
a meridional quadrant of the earth’s circumference is 
therefore considered as a constant quantity ; this is, in 
English terms, 6,213 miles, 1,450 yards, and is di- 
vided into 10,000,000 cqual parts, called Metres, each of 
which is consequently equal to 39-3709 English inches. 
This métre forms a nucleus, from which multiples and sub- 
multiples branch off to express longer and shorter distances ; 
thus, the decamétre, hectométre, kilométre, andthe myriomé- 
tre, are respectively equal to 10, 100, 1000, and 10,000 mé- 
tres, and the decimétre, centimétre, and millimétre, signify 
the 10th, the 100th, and the 1000th of a métre ; Greek pre- 
fixes being employed for the augmented measures, and Latin 
prefixes for the aliquot parts. ‘This is the standard for linear 
dimensions, but superficies is reckoned by the Are, which is 
a square decametre, of which each side is equal in English to 
very nearly 32 feet, 8 inches. From this proceeds a series 
similar to that before given—viz, the miriare, kilare, hectare, 
decare, are, deciare, centiare, respectively equal to 10,000, 
1000, 100, 10, 1,01, and 001 ares. 


From the decimétre cube is derived the unit of measures 
of capacity for liquid or dry substances, under the name of the 
Lrrrg, each side of which is equal to about four English inches 
square, and from this they have the decalitre, Deanne, 
kilolitre, and the myriolitre, respectively equal to 10, 100, 
1000, and 10,000 litres ; and the decilitre, centilitre, and 
millilitre, severally equal to 0-1, 0-01, and 0-001 litres. 


For solid substances, the names of the units are different, 
but the principle is the same, the stere and the decistere being, 
the former a métre cube, and the latter the tenth of a métre 
cube. 


The last link in this connected chain is the standard of 
weight, which is derived from the métre thus: the weight of 
a centimétre cube of distilled water is ascertained at the tem- 
perature of its greatest condensation, or 39°38 Fahr. and is 
called a Gramme. From this seven others are derived, 
which, with it, form a decimal series, thus: myriogramme, 
kilogramme, _hecatogramme, decagramme, gramme, deci- 
gramme, centigramme, and milligramme, being respectively 
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equal to 10,000, 1000, 100, 10, 1, 01, 001, and 0001 grammes, 
the gramme being a cube of water whose side measures 0.3937 
inches, or rather more than one-third of an inch in length. 


Thus we see that, if the English reader impress upon his 
mind the figures 3937, (which will be sufficient for ordinary 
purposes,) he will be enabled to translate l'rench weights and 
measures into equivalent quantities expressed in “English 
inches, by observing where to place the decimal point ; for 
example,— 


English inches. 


393700: 
39370° 
3937° 
393-7 
39:37 
3-937 
0°3937 
0:03937 


Myriométre.... ose ee esse 
Kilométre... ‘ 


Pode gadag 


Millimétre.......ccsesee cveee 


And if we remember that the measure of superficies, of capa- 
city, of solidity, and of weight, are all derived either from 
the métre or one of its aliquot parts, we shall see that the 
same four figures, 3937, will be an index, available for the 
whole series of measurements. 


It is much.to be desired that English weights and mea- 
sures were assimilated to those we have been describing, as 
there is now no general principle by which one gpecies of 
measurement can be reudily deduced from another. The 
custom of ages has, however, so bound up the received stand- 
ards of weight and measure with the technical calcnlations of 
the artificer and of the retail dealer, that any attempts at 
change on ascale so extensive would meet with obstacles 
almost insurmountable. 


ON THE CORRECT MODE OF MEASURING 
ALTITUDES. 
The different methods that have been adopted are the four 
following. 
1st. By instruments capable of measuring vertical angles, 
or geometrically. 
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2nd. By means of the barometer. 


3rd. By the temperature at which water boils at the base 
and summit of a mountain. 


4th. By ascertaining the temperature of springs upon the 
spot, whose height is to be ascertained. 


Ist. The first method is both tedious and liable to several 
inaccuracies. A base line aud two vertical angles must be 
measured, and it will be found that, even with the best in- 
struments, under the most favorable circumstances, and with 
the most practised observer, the determination of minute 
vertical angles is, from the influence of horizontal refraction, 
liable to much uncertainty. Besides, when the vertical angles 
are ascertained, a knowledge of logarithms and plane trigo- 
nometry is requisite, to ascertain the altitude; and although 
the calculation, to the initiated is extremely easy, to those to 
whom our paper is addressed it would perhaps seem to be 
both intricate and involved. 


2nd. Torricelli, the celebrated pupil of the “Stanry Ga- 
LILeo,” had no sooner made the important discovery that the 
column of mercury is sustained in the tube, now called a 
barometer, by the pressure of the atmosphere, than the famous 
Pascal subjected ‘Vorricelli’s explanation to the severe test of 
measuring the height of the column at different altitudes, 
sagaciously arguing, that the mercury ought to descend, the 
higher the ins:rument was carried. 


This crucial experiment was made on the Puy de Déme, in 
Auvergne, and upon a high tower near Paris; and in both 
cases the column decreased according to the elevation of the 
instrument. Were the atmosphere of the same density 
throughout, as it is at the surface of the earth, the height, at 
the temperature of 55°, would be 27,600 feet ; and at 32°, 
only 26,000 teet ; but as we ascend, the air expands, from the 
diminution of pressure, and taking the altitudes in arithmeti- 
cal, the densities are in geometrical, progression. In other 
words, in ascending 34 miles, we have ed through 3 of 
the atmosphere ; 7, through 3 ; at 14 miles, the density is only 
1s 3 Or, were we to be carried up 14 miles in a balloon, there 
would only be 7'z of the atmosphere above us. From such a 
fact, it is evident that altitudes may be calculated by loga- 
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rithms, because the terms of an arithmetical series are proporti- 
onal to the logarithms of the terms of a geometrical ; there- 
fore, different altitudes above the earth’s surface, which we have 
shown to form an arithmetical series, are asthe logarithms of the 
densities, or of the weight ofthe air at these altitudes. Different 
formula have been given by different philosophers, for mea 
suring the altitudes of mountains by the barometer, and 
among the rest, by the illustrious Laplace, who, by certain 
experiments that he has introduced, has attempted to em 
brace the minutest anomalies of atmospheric pressure; but 
whether or not it may be considered a waste of the powers of 
calculation, to atternpt to ascertain so minutely the volume 
of afluic liable to such incessant fluctuation as that of the 
atmosphere ; at least, the formula is too involved for us to 
attempt in this place to develop it. 


It has been shown that, at the temperature of 32°, the 
equiponderant column of air, of the mean density, as at the 
surface of the earth, would be 26,000 feet ; or in other words, 
that such a column would balance 30 in. of mercury, and 32 
fect of water; therefore, we have the following formula, 
which we take from Sir John Leslie ; “‘ as the sum of the 
“ mercurial columns at the bottom and top of a mountain is 
“to their difference, so is twice the equiponderant column, 
“ or constant number, 52,000, to the approximate height of 
“ the mountain, in feet.” We give an example, 


If the barometer stand at 30:091 inches at the bottom of & 
mountain, and 26°409 at the top, what isthe height of the 
mountain ? 


30-091 X 26-409 : 30:091=26-409: :52,000: approximate 
height. 


565 : 3-682: :52,000 : 3442 feet, the approximate height of 
the mountain. 


It must be recollected that this is only an approximation; 
but it would be almost correct, if the” temperatures of the 
mercury and the air, both at the bottom and top of the moun- 
tain were 32°. Almost all bodies expand by heat, and there- 
fore circumstances can be supposed, when, although the 
mercury would fall by being carried up a mountain, still, by 
an increase of temperature in the higher regions, this tet- 
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dency to fall might be counteracted. And hence the tempe- 


ratures, both of the air and mercury, become importaut ele- 
ments in the calculation. 


Mercury expands about a 9000th part of its bulk for each 
dearee of Fahrenheit's scale above 32°, and hence asmall ad- 
dition mnst be made to the upper column when the tempera- 
ture at the higher station is lowest. Ina much higher ratio, 
however, does air expand ; and hence the correction on that 
account is of more consequence. Its rate of expansion is one 
450th part according to Leslie. ‘T’o elucidate thishy an ex~ 
ample ; 


In August, 1775, General Roy observed the barometer on 
Caernarvon Quay to be 30-091 inches, the attached thermo- 
meter being 60°26 and the detached 60:08° ; while on the 
peak of Snowdon, the barometer stood at 26°409 inches, the 
attached thermometer being marked 50°, and the detached 
47-84, how high is the peak of Snowdon above Caernarvon 
Quay ? 


Tn the lower station, the attached thermometer is 28:26? 
above the freezing-point, and in the higher 18°, whose dif- 
ference is 10 26° ; hence multiplying 26-409 by 10-262, and 
dividing by 9000, we obtain 030 the first correction, to be 
added to 26°409 ; therefore 


3009+ 26:409+°030 : 30-091—26°439 :: 52,000: ap- 
proximate height ; that is 


56530 ; 3-652:: 52,000 , 3360 fect approximate height. 


In the lower station the detached thermometer is 28°09° 
above the freezing-point, and in the higher 15:84°, the half 
of whose sum is 21°96°; and if we multiply 3360 by this, 
and divide by 450, we obtain 164 to be added, and hence 
the true height, above Cacrnarvon Quay, is 3524 feet. The 
correction for centrifugal force, says Leslie, is 7 feet more. 

In practice, however, it will be found sufficiently accurate 
to allow 940 feet for every inch that the barometer falls. 


3rd. The temperature at hich water boils, depends upon 
the pressure to which it is subjected. Under the receiver of 
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anair-pump, tepid water enters into ebullition when the ex- 
haustion is great. At the top of Mount Blanc, the highest 
mountain of Europe, which rises 15.630 feet above the level 
of the sea, water boils at 184°, or 28° lower than its boiling 

int upon the shores ofthe ocean; and Laplace calculates 
that if of the water of the sea was converted into vapour, 
its pressure would be so great, that red-hot water might ex- 
ist, and cover the primitive mountains of the globe (Cuvier's 
Theory of the Earth, Jameson’s ed. p. 340). We have 
mentioned that under general circumstances the barometer 
falls one inch for every 940 feet of ascent. Now the boiling 
point of water changes by a fraction, represented by 1.76", 
for every inch that the barometer falls; and hence we obtain 
an easy rule for calculating heights, by observing the tempe- 
rature at which water boils at the bottom and summit of the 
acclivity, whose height we wish to ascertain. For 940+ 1-76 
=535 feet ; and hence the corns of a degree in the boiling- 
point corresponds to an altitude of 535 feet, which is the 
number given by the Murrays in their Porucar Cuemustry. 


We have never tried this formula eae , but Captain 
Styles, in the last January Number of Silliman’s North 
American Review, states that he found this method sufficient- 
ly correct. In afew weeks, however, we shall have it verified, 
and the results shall be inserted in this Journal. 


4th. The cold of winter and the warmth of summer, only 
penetrate a few feet into the soil, without affecting the ge- 
neral temperature of the springs, which issue from the bowels 
of the earth. In every latitude there is a height where the 
temperature would ooly be 32°, or where snow would for ever 
lie. At the equator, the curve of congelation is 15,207 feet 
above the level of the sea; and at the pole, eternal winter 
reigns. From such facts, an empirical law has been de- 
duced for estimating the altitude of a mountain, by 
observing the temperature of water, as itissues from its sidea. 
« The allowance in this climate is one degree of Fahren- 
« heit’s scale for every 90 yards of ascent, and for every 100 
« yards in tropical regions.” We have, therefore, only to as- 
certain the mean temperature of the latitude at the level of 
the sea, and the temperature of the spot, whose height we 
wish to ascertain, subtract the ofie from the other, and mul- 


tiply by 270, and we at once ascertain its height. 
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We extract from Leslie’s Elements of Geometry the follow- 
ing table of mean temperatures, which extend to the whole of 
Great Britain :— 

Lat. Fahr.[Lat. Fahr. 


Mean temperature at - o Mean temperature at 19° 
i the level oF the a 53°6°(55° the level of the sea.f 49? 
° 


51 ” ” » —-52-7%,58° ” ” ” 48-3° 
soe ” n -51-8°,57 ” oc AIS 

Se, 80. 981588 »  » » 466° 
540 ” ” 50-0°.59° ” ” a 45:8° 


“The temperature of the Crawley and Black Springs, on 
the ridge of ke Pentland Hills, near Edinburgh, were ob- 
served, says Leslie, by Mr. Jardine, where they first issue 
from the ground, to be 46-2° and 45°, which compared with 
the standard temperature at the same parallel of latitude, 
would give 567 and 891 feet of elevation above the sea. ‘The 
real heights found by levelling were respectively 564 and 882, 
acoincidence most surprising and satisfactory.” To enter 
more minutely into this process :— 


“T found the temperature of the water as it issnes from 
Beltow-grain vein, at Wanlockhead, to be 44°, and from this 
I deduced the elevation as follows :” 


“The latitude of Wanlockhead is 55° 20’, the mean tem- 
perature of which, according tu the above table, is 48:87°; 
and hence the difference between the temperature at the 
level of the sea and at Wanlockhead ‘is 4:87°. Again, 
487° x270=1,334 feet, whereas by other means it has been 
ascertained that the altitude of Wanluckhead is 1,330 feet.” 


After a full consideration of the subject, we consider this 
last method of ascertaining the height of mountains to be by 
far the easiest; and from what we have shown, it seems to 
be as accurate as any. 


BLACK THE WORST COLOUR FOR PAINTING 
WOOD WORK IN THE OPEN AIR. 


There is nothing that will prove this evil more than by ob- 
serving the black streaks ofa ship after being in a tropical 
climate for any length of time. It will be found that the 
wood round the fastenings is in a state of decay, while the 
white work is as sound as ever; the planks that are painted 
black, will be found split in all directions, while the frequent 
necessity of caulking a ship in that situation likewise adds 
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to the common destruction; and I am fully persuaded 
that a piece of wood painted white will be preserved from 
perishing as long again, if exposed to the weather, as a 
similar picce painted black, especially ina tropical climate. I 
have heard many men of considerable experience say that 
black is good for nothing on wood, as it possesses no body to 
exclude the weather. ‘This is, indecd, partly the case; buta 
far greater evil than this attends the use of black paint, 
which ought entirely to exclude its use on any work out of 
doors, viz.—its property of absorbing heat. A black un- 

lished surface is the greatest absorber and radiator of heat 
ie 3 while a white surface, on the other hand, is a bad ab- 
sorber and radiator of the same ; consequently, black paint is 
more pernicious to the wood than white. Wood having a 
black surface will imbibe considerable more heat in the same 
temperature of climate than if that surface were white; from 
which circumstance we may easily conclude that the pores of 
wood of any nature will have a tendency to expand, and 
rend it in all directions, when exposed under such circum- 
stances ; the water of course being admitted, causes a gradual 
and Preis decay, which must be imperceptibly increas- 
ing from every change of weather. ‘The remedy to so great an 
evil is particularly simple, viz—by using white instead of 
black paint, which not only forms a better surface, but is a 
preventive to the action of heat, and is more impervious to 
the moisture, The saving of expense would also be immense, 
and Iam convinced that men of practical experience will bear 
me out in my assertion. 


BATTLE OF HYDERABAD IN SCINDE—1843. 
Plate 61. 


Letter from Brevet Captain R. HENDERsoN, Commanding 
C Company Sappers and Miners ; to the Adjutant Madras 
Sappers and Miners Bangalore, dated Fort Hyderabad, 20th 
Apri, 1813, 

Para. 1, Agreeably to my letter of the 11th Instant, I, 
have the honor to forward, for the information of the Officer 
Commanding the Corps, the following particulars of the em- 
ployment of the Company under my Command, connected 
with the Action of the 24th Ultimo; when Meer Shere Ma- 
homed’s Force was completely routed by the Force under the 
aes Command of Major General Sir Charles Napier 

. C. B. 


2. On the 22d of March a portion of my Company was 
ordered out to cut dowa the Bank of the River Foolaylee on 
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the Hyderabad side, so as to form an easy descent for Ar- 
tillery. On the evening of the 23d, we formed part of a 
Force consisting besides, of two Regiments of Native Infan- 
try and a heavy Battery of two 8-inch Howitzers, who were 
sent forward to take possession of the portion of the bank of 
the river which we had already prepared; and we remained 
there during the night. Tarly in the morning of the 24th 
this advanced’ Force crossed the river and we had scarcel 
formed on the opposite side when Major General Sir Charles 
Napier appeared at the head of the main body and reserve 
which had marched out from the Camp at Hyderabad. ‘The 
whole Force then advanced in order of battle, my Company 
being at the head of the advance guard, to cut down the 
banks of nullahs and -make the road passable for Artillery. 
‘We had proceeded about 3 miles when the General discover- 
ed that the Enemy were in position, and moved towards them 
with the Scinde Irregular Horse. Shortly after this the 
Enemy opened their fire of Artillery, andthe main body was 
ordered to follow in column the direction taken by the 
General. The Enemy’s cannonade continued during our 
advance and the British Line took up its first position at about 
1200 yards from the Enemy (as shown in the accompanying 
plan) and within range of their Artillery. Here a bold re- 
counnoissance of the Enemy’s position was undertaken by 
Major Waddington, Commanding Engineer, who rode along 
their whole front at a distance of about 300 yards. During 
the advance I received orders to make aslight detour from 
the column, in order to make a nullah_ passable for the heavy 
Battery, and, as it was found that considerable assistance was 
necessary to bring these guns into action and great expecta- 
tions were formed as to their effect upon the Enemy, we re- 
mained attached tothem. At the request of the Officer Com- 
wanding the Artillery (Major Lloyd) I ordered the Company 
to form subdivisions one to eack gun—and thus we were 
enabled not only to give assistance when the Battery was ad- 
vancing, but also in limbering and unlimbering in action ; 
this operation being a very heavy one and not easily perform- 
ed by the European gunners of the Battery. 


3. When the Troops had formed in the first position, our 
Artillery opened upon the. Enemy; but as the effect of the 
Shells from the 8-inch Towitzers did not at that distance 
equsl the expectations of the General, he ordered the Line to 
advance about 500 yards to the second position: the Enemy 
keeping up a smart fire of Artillery from 11 guns during 
the whole time. 
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4. From the second Line a heavy cannonade was opened 
from each of our Batteries, which continued for about an hour. 
Several of the Enemy’s tumbrils of Ammunition were explod- 
ed by our Shells, and in one of these explosions the dismem- 
bered remains of those who suffered were plainly discernible. 
Sbortly after this there was an evident commotion amongst 
the Encmy, and a movement towards their right. The Ge 
neral now gave the order for the Infantry to advance. This 
was done in the most gallant style, and as the line moved by 
Echellon of Regiments from the left, H. M.’s 22nd was the 
first to close with the Enemy who were now found to occupy 
one of the strongest positions that it was possible for an 
Army to take up —viz.a double canal running along their 
front, each canal being from 30 to 40 feet wide at top and 
provided with an embankment on each side—forming in 
fact a front of two deep ditches and 4 parapets—the ditch 
and parapet together in many places exceeding 25 feet 
in height. Besides these, there were other similar canals 
running in their rear and on their left, whilst their right 
rested on the village of Narcejah, the exterior walls of which 
were pierced with loopholes, and in the vicinity were several 
breastworks newly thrown up. 5 


5. The gallant 22nd Regiment advanced against the most 
formidable opposition, in the most steady and determined 
manner. As soon as they were within range the Enemy 
opened amatchlock fire upon them from behind their In- 
trenchments; which much resembled the roll of British mus- 
quetry. The Regiment suffered under it, but advanced 
steadily, rescrving their fire according to orders till within 
40 paces, when they poured in a volley and ascending the 
first embankment continued their exterminating fire till they 
were enabled to surmount the formidable obstacles’ opposed 
to them; and then wheeling their right shoulders forward 
drove the Enemy before them. 


6. Meanwhile the 25th and 21st Regiments of Bombay 
N. I. were advancing in the most gallant manner, undet 
similar opposition, though in a less degree, and, formaing on 
the right of H. M.’s 22d Regiment, these three Regiments 
drove the Enemy back into the Village, where they were et 
posed to a heavy fire from the Horse Artillery, which had by 
this time dashed forward under matchlock fire and brought 
their guns into position on the top of the first embankment 
Atlast they were obliged to quit the Village, when they were 
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pursued by the Cavalry which completed the route at the 
right of the Enemy’s line. 


7. Whilst this was going on towards our left, the right 
of our Line was also actively engaged. When the commo- 
tion and movement of the Enemy towards their right, alluded 
to in the 4th para. was perceived, and while the Infantry was 
advancing, it was discovered that some of the Enemy had 
taken to flight, towards their left. The 3rd Bombay Light 
Cavalry and Scinde Horse immediately charged in the most 
gallant manner, and many of the fugitives fell under the 
sabres of these distinguished Regiments. 


8. The other 3 Regiments of Native Infantry (12th, 8th, 
and Ist Grenadiers) continued their advance and crossed the 
canals as they came up, but our Cavalry being amongst the 
Enemy in their front, they were soon compelicd to ceasc firing. 
Opposition now soon ceased. The Field was our own, and the 
whole Force after the victory formed Line along the bank of 
the Foolaylee, as shown in the plan. The last operation of 
the day was to encamp on the ground in front of the Ene- 
my’s position, the front of our Camp being nearly in the same 
line as the second position of the British Force. 


9. With regard to my Company; after the Infantry was 
ordered to advance, the Artillery could no longer play. I 
therefore formed the men up, and leaving them under Lieut. 
Outlaw with the Artillery, I proceeded on and crossed the 
canals. Lieutenants Outlaw and Boileau soon followed me 
with the Company, as it was found that the Artillery were 
Not to advance over the canals. But by this time 
the Enemy began to take to flight in all directions, and 
as the Artillery were ordered to furm Line on the bank 
of the Fuolaylee, we returned to assist the heavy Battery 
over difficult ground ; and after a short halt for the refresh- 
Ment of the Troops ve marched with the rest of the Force to 
our encampment. 


10. In my letter of the 11th Instant, I mentioned the 
Rteat assistance I received from Lieut. Outlaw and 2d Lieut. 
Boileau, and the excellent conduct of Jemadar Tonderoyen 
and allthe European and Native Non-commissioned Officers 
and Privates under my command. I have only to add that 
Lepore McDonough was wounded in the foot by a matchlock 
me and that his bearing on the occasion was very soldier- 

e 
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1lt. On tbe 25th we halted on the Field of battle, and 
on the 26th marched to Ali Yar Ka Tanda and thence 
to Meerpoor, Shere Mahomed’s capital, of which we took 
possession. After this we formed part of a Force sent on to 
take possession of Oomercote, where some opposition was ex- 
pected, but the small garrison (25 men) after a'short parley 
came out and laid down their arms before Major Woodburn, 
25th Bombay N. I., who commanded. We then entered the 
Fort (on the 4th of April) in which we found 9 guns. The 
British Flag was hoisted on the highest ‘Tower, and_ having 
left a small : garrison in the place, we returned to Hyderabad, 
where we arrived on the 11th Instant. 


12, During a day’s halt at Oomercote I was ordered to 
make a survey pot the Fort. A copy of the Plan and Report 
which accompanied it shall be forwarded to the Officer Com- 
manding the Corps. 
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ON THE FAMILIAR ANATOMY, OR PROPERTIES 
AND PROPORTIONS OF THE HORSE. 


1. The head and crest should be considered with reference 
to the neck which support them. 

2 A high crest carries off much of the inconvenience, as 
well as the unsymmetrical effect of size; still any dispropor- 
tionate weight (Acad) at the end of the neck must interfere with 
the light carriage forward and safety of a horse intended tor 
the saddle. 

3. The junction of the neck with the shoulder should 
take place almost on a line with the seéthers above, entering 
‘the chest about the point of the shoulder below, 

4. The toindpipe should be roomy and detached from the 
underflesh of the neck. 

5. The shoulders without influencing the progressive action 
of the horse supply motion to the forequarters, and upon their 
conformation it depends whether his carriage be light and 
elastic, or heavy and constrained. 

6. The wear and fear of the animal is thrown on the 
Sorequarters, and to provide for the shock of exertion the 
shoulder is joined with the body by muscles alone. 

7. A-horse with an oblique shoulder, that is, with the 
Bladebone slanting well back, possesses the property of projec- 
tion much in the same ratio, that a horse with a straight or 
perpendiculur shoulder ‘s without it. 

8 The centre of motion by the scapulla is in the middle. 
In the same degree that the shoulder is oblique, or perpendicular 
will the extention of the muscles (which put it in motion) be 
increased or decreased. 

9. The scapule in their movements describe as much of a 
circle, as their muscles permit. 

10. Inasmuch as the perpendicular and oblique shoulders 
ifer in their natural position so will they vary in action, 
the latter having the advantage in the facultics of elevation 
and Projection. 

ll. The shoulder if overloaded will want liberty. If too 
lean will be deficient in muscle. Nevertheless Eclipse bad 
beefy withers almost to a deformity. 

12. The chest contains the heart and Jungs and should be 
deep and roomy allowing free action to those important organs, 
and not narrow or confined. 

13. The forelegs should fall perpendicular from shoulder to 
ee ot inclining under the animal, otherwise his action will 

faulty, 
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14, The uniformity with which a horse’s foot finds the 
centre of gravity (seta his feet on the ground) is one of the 
surest tests of safety as a roadster. 

15. If the elbow be turned in or out, the result will be 
dishing of the legs, and consequent unsafety of action. 

16. The pusterns should be moderately lengthy and ob- 
lique, an upright pastern is deficient in elasticity and prone 
to produce contraction of feet by throwing the weight on the 
toe, and not on the heel. 

17. The foot should be put flat to the ground and if the 
shoes are unevenly worn, be sure the action is neither firm 
nor secure. 

18, Want of power below the knee is of little consequence ; 
all the levers exist near the shoulder, there let it exhibit mus- 
cular force. 

19. Due eblinuey and muscularity of shoulder must pro- 
duce good and liberal action. 

Ist. Below the knee the appearance to the eye should be 
that of a flat surface exhibiting nothing but done and tendon. 
Any rotundity proclaims disease. 

2d. The tendons should stand out boldly and clear of the 
bone. 

3d. A broad flat knee is favourable to the freedom of that 
joint. 
: 20. Never place ahorse to look at ona surface sloping 
from the fore to the hind quarters. Let him stand horizontal 
and observe whether his shape accommodates itself to the 
straight kine. 

21. The stifle and elbow should be on a line to secure con- 
formity of motion, which will give to every portion of the 
animal machinery equality of labour. 

22. A good barrel or middle piece is essential to excellence, 
being the mainspring which connects the two points of action. 

23. It has been observed that a chest should be roomy and 
deep to allow free action to the heart and lungs. Well arched 
ribs are great auxiliaries, giving facility of breathing in fast 
work, where wind is in a great measure atrength, orat all events 
the quality without artiick: muscular power isuseless, A flat 
sided horse, from a greater pressure of the atmosphere, has less 
facility of breathing. 

24. Select a horse short in his carcase, close-ribbed up. 
Horses are not therefore always slow. The trunk has nothing 
to do with motion. ? 

25. With shortness of back is generally width of loin. These 
are the points which give power to carry weight and to endure 
prolonged exertion. 
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26. Where length in a horse is produced by a width of 
Shoulder and quarter it is so much added to power; where 
length proceeds from space between ribs and hipbone it is so 
much taken from it. : : 

27. ‘The back should fall gracefully in a slight degree from 
the withers then straight to the loins, and so ually to the 
tail, affording only sufficient room for the le, 

28. The hind quarters are the great moving principle of 
the machine. This is indicated by the angular form of the 
is ae and powerful muscles with which they are fur- 

er 


29. The source of motion is no longer believed to exist in 
the forequarters. 

30. The hind quarters are powerfully connected with the 
frame by joints of extraordinary strength, and are destined to 
propel the animal forward, whereas the forequarters are at- 
tached to it by muscles merely, and only sustains the equili- 
brium. 

31. The gaskins are the most essential features of the hind 

uarter. Inside they should curve from the stifle down to 

e hase Outside a great prominence of muscle should be 
develo 

32, Length of thigh, and angularity of hock are points 
which indicate speed and activity, in the ratio in which they 
exist. 

33. The hind legs of a hare are thus constructed, an ani- 
mal of unequalled speed, if we compare her velocity with the 
space she is fitted to cover at n stride. 

34. ‘To be “agood judge” it requires that the eye should 
be accustomed to the general anatomy of the animal, and 
be able thereby fo detect at once ali the ordinary points. A 
much closer scrutiny is necessary to avoid all the dangers 
concomitant on the purchase of horse flesh. 

35. “A perfect horse, like a perfect man, is a faultless 
monster that the world ne’er saw.” 
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MINING OPERATIONS NEAR DOVER. 


Letter from Major General Pastry, to the Editor of the 
: Times Newspaper, 17th April, 1843. 


Having had frequent questions put to me in conversation 
respecting the great explosions near Dover, by which Round- 
down Cliff, an immense proecting mass of chalk in the pro- 
posed line of the South-Eastern Railway, was thrown down, 
1 request your insertion of the following statement, in order 
to correct several inaccuracies in my own letter to you of the 
23d of January last, which I wrote in haste, that it might ap- 

ear in time to remove the impression which I found general- 
ly prevailed, that the whole operation was under my_direc- 
tion, but which I considered only a vague report, until I saw 
it quoted from an article in the Railway Times ; which quo- 
tation did not come to my knowledge until thrég days before 
the time appointed for the firing of those great mines. 

To Mr. W. Cubitt, the engineer in chief of the South- 
Eastern Railway, is justly due the merit of having conceived 
the idea of removing a mass of chalk rock, nearly 300 feet in 
length, but of still greater height, and averaging 70 feet in 
thickness, by simultaneous explosions of gunpowder, instead 
of employing labourers to scarp it away, which would proba- 
bly have cost nearly 8,000/., and the merit of snccess also 
belongs to him, inasmuch as he tovk the most judicious mea- 
sures to insure it; but, as he informed me that he never 
would have contradicted the reports which ascribed the entire 
superintendence of that great operation to me, and as he is 
not likely to publish anything on the subject, I am desirous 
not only of correcting the inaccuracies in my first letter ‘to 
you, but also of supplying the omissions in the printed ac- 
counts, by noticing the uscful labours of those who contri- 
buted to his success, which I have always made a point of 
doing, in every similar operation that has taken place under 
my own direction, and which, I am sure, that Mr. Cubitt 
would do if he wrote himself, as I know from the able resi- 
dent and assistant engineers of the same railway, that instead 
of assuming the whole merit of the works in which they have 
been employed under, him, he has always been ready to ac- 
knowledge their services in the most liberal manner, both 
officially to the directors of the company and personally in 
conversation, as I have witnessed myself. 

The general impression, that the mines near Dover were to 
be superintended by me, no doubt arose from its being known 
that Mr. Cubitt always intended to consult me, and that he 


% 


425 


would not, and did not, decide upon his plan of operation 
until after he had taken my opinion ; and _ it was also known 
that he relied entirely upon my assistance for firing his mines 
simultaneously by the voltaic fattaey, of the use of which, as 
applied to mining, neither he nor his assistants had had any 
practical experience. Accordingly I went to Dover by his 
Tequest, and introduced Lieutenant Hutchinson of the Royal 
Engineers, who had been employed two summers under me 
in the operations against the wreck of the Royal George, and 
who happened, fortunately, to be on duty at that place at the 
time, so that I reeommenaed him as the most proper person 
to superintend the firing of the proposed mines by the voltaic 
battery, provided that the permission of the Mas 
of the Ordnance could be obtained to enable him to under- 
take this service, which was readily granted, on application 
being made to Sir George Murray by the railway company. 
Accompanied by this officer, 1 examined the drawings of 
Rounddown Cliff, that had been prepared under the superin- 
tendence of Mr. John Wright, the resident engineer of this 
portion of the railway, to whom Mr. Cubitt referred me cn 
the 10th of November last, and went with him into a drift, or 
small gallery, cut entirely through the cliff, and about 248 
fect in length, which had originally been intended for the 
commencement of a tunnel through which the railway was to 
pass ; a design that was abandoned afterwards on discovering 
that this part of the cliff was likely to give way sooner or later, 
and the plan of removing it by gunpowder was adopted in 
Consequence. Shafts about 17 feet deep had been sunk from 
this gallery, and branches driven from the bottom of them 
further into the chalk, in order to obtain greater lines of least 
Tesistance, on the level of what would have been the bottom 
of the proposed tunnel, and agreeing with the position of the 
tails, Mr, Cabitt had previously told me, that his rule for 
estimating the quantity of gunpowder for explosions in chalk 
was to use half an ounce for each foot of the cubed line of 
least resistance. As he talked of having charges of from 
5,000Ib. to 6,000lb. or 7000lb., I could not but be surpris- 
ed at this unusual mode of estimating such very large charges 
dy halves of ounces ; but, on going tothe spot, Mr. Wright 
explained the mystery by informing me, that he had, by Mr. 
Cubitt’s direction, fired four experimental mines in the course 
of the year, in which, having had no previous personal ex- 
age he adopted the rule laid down by Major General 

ir John Burgoyne, formerly of the Roval Engincers, and 
Now President of the Board of Public Works in Ireland, for 
blasting in hard rock, which as the line of least resistance in 
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rock seldom exceeds a few feet, it was more convenient to 
determine in parts of an ounce than in pounds : and he also 
adopted Sir-John Burgoyne’s recommendation in his printed 
paper on blasting, by firing those mines with Bickford’s fuzes, 
which is an excellent expedient for blasts in rock, and inferior 
only to the voltaic battery, but such as I never would have 
used for mining. For example, Mr. Wright's first experi- 
mental mine, fired on the 5th of March, 1842, had a line of 
least resistance of 25 feet, was loaded with 500Ib. of powder, 
had a tamping of 50 feet, and was fired with 100 feet of Bick- 
ford’s fuzes in two lengths. His three other mines, the larg- 
est of which had a charge of 1,100lb., were each fired by 50 
feet of Bickford’s fuze. It is difficult to conceive anything 
more tantalising than these arrangements must have been, 
for I calculated that 100 feet of Bickford’s fuse would burn 
nearly an hour, and that 50 feet of the same would burn 
nearly half an hour, before the explosion took place. Nothing 
can be more teasing than such suspense. Our practice in the 
Royal Engineers, before we began to use the voltaic battery, 
was very different, as we never allowed a greater interval be- 
tween the lighting of the portfire or fuze and the ignition of 
the charge than from one to two minutes, being just pata 
to allow time for the officer or non-commissioned officer who 
fired the mine to retire to a distance sufficient for his person- 
al safety. In all his experimental mines, which were fired 
singly, ard independent of each other, Mr. Wright found, 
that the rule deduced by Sir John Burgoyne with great care 
and skill from numerous experiments tried by his direction, 
in order to ascertain the proper charges for blasts in 
rock, which had herctofore been left to the diseretion of the 
miners or quarrymen, and which in practice seldom exceed a 
few ounces, were equally appropriate for mining in 
chalk, in which the charges, calculated according to the above 
rule, produced moderate demolition, without throwing 
fragments to a distance, an object always desirable, except 
in military mines, having not merely demolition, but destruc 
tion in view. After having had this matter explained, I again 
inspected the plans and sections of Rounddown Cliff, and, 
considering the length of the gallery and the proposed lines 
of least resistance, two of which were to be about 56 feet, I 
was of opinion from my own repeated experience in conjunct 
mines, which had not as yet been attempted by the engineers 
of the South-Eastern Railway, that two mines only, with 
charges calculated to effect moderate demolition, could » 
possibly throw down” the whole of the cliff. I therefore ap- 
proved of three charges, to be placed at equal distances 
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each other, but the two extreme charges to be nearer to the 
ends of the gallery than to the intermediate charge in the 
centie of it ; and as I thought that Sir John Burgoyne’s for- 
mula must be calculated rather for very moderate, than for 
moderate demolition, I was of opinion that the distances be- 
tween the three charges should be somewhat less than two- 
lined intervals, which our own experiments on conjunct mines 
had established as the most proper for moderate demolition. 
In case of using three charges, Mr. Wright informed me, 
that whilst the line of least resistance of each of the two 
extreme mines would be 56 feet, that of an intermediate 
mine between these two would be about 62 feet, which lines 
required two charges of about 5,500Ib., and one of about 
7,500Ib., if calculated according to the above formula, without 
reference to their distances apart. ‘This last point had not 
yet come under the consideration of the engineers of the 
South-Eastern Railway, who had only fired single and inde- 
pendent mines, as was before observed. 

On giving my opinion first to Mr. Wright, and to Mr. 
Hodges, his assistant, and afterwards to Mr. Cubitt, the 
atter objected, and as I admitted on good grounds, to the 
extreme mines being moved nearer to the ends of the gallery, 
allthough this Rerenenens had deen adopted by me with 

rfect success in all my conjunct mines, because he appre- 
Eeaded that this would cause the fragments from those two 

- mines to be thrown out laterally on each side of the Round- 
down Cliff, in the direction of the gallery, prolonged so as to 
obstruct the proposed line of railway, more than if the whole 
were projected forward towards the sea. At the time when 
this conference took place, I did not know how many mines 
‘were prepared, as I had only gone down one shaft, and into 
one chamber to examine, but did not walk through the 
whole of the gallery, so that the impression upon my mind 
‘was that three chambers were then in readiness for the in- 
tended explosions, which was confirmed by my afterwards 
hearing that three charges corresponding with the lines 
of resistance then mentioned to me, actually been adopt- 
ed, and therefore, when I wrote to you on the 23d of January, 
it was natural for me to believe, not only that every arrange- 
ment had then been previously fixed by Mr. Cubitt, subject 
to my approval, but that all the three chambers, were actu- 
ally ready for receiving the gunpowder, and only waited for 
the voltaic apparatus, which had all to be made, as I recom- 
mended, in preference to borrowing. 

I have since been informed by Lieutenant Hutchinson, 
that I was so far mistaken, that only two chambers were pre- 
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pared at that time, so that the third shaft, with the branch 
and chamber Icading from it, were excavated subsequently to 
my visit to Dover, and also that the position of one of the 
first two chambers was altered after the same period. Even- 
tally the three chambers were placed at only 70 feet apart 
thus dividing the length of the gallery into four equal parts 
but the line of least resistance of the central chamber, 
on placing them all in the same allignment, proved to be 72 
feet, which would have required a charge of nearly 11,7001. 
according to Sir J. Burgoyne’s formula, and yct the original 
quantity of powder calculated for 62 feet was not altered. 
‘These arrangements were thus definitively made, not before, 
but after my visit to Dover, at the suggestion of Lieutenant 
Hutchinson, after he (by permission of Sir G. Murray) had 
been placed in charge of the proposed mines ; and were very 
judicious, because the chambers being only 70 feet apart were 
at much less than two-lined intervals, even in reference to 
the shortest of the lines of least resistance (56 feet) above 
mentioned ; and in this case, if the central charge had been 
estimated according to the same formula as the others, violent 
demolition would have been produced, which was not desira- 
ble. In short, the same rule invariably adopted by us in the 
Royal Engineer department, in respect to conjunct mines, 
was here followed—namely, to diminish the regular charges, 
which are known to be capable of effecting moderate demo- 
lition, whenever they are placed at much less than two-lined 
intervalsapart. Though this term is very generally understood, 
yet perhaps it may not be superfluous here to explain 
that in speaking of conjunct mines, the term’ “two-lined 
intervals” implies that the central distance between adjacent 
charges is twice the line of least resistance of each, the latter 
being the distance from the charge to the nearest surface of 
the rock or mass that is to be removed by the explosion, 

The whole of the arrangements for firing these great 
charges by the voltaic battery were made by Lieutenant 
Hutchinson, assisted by Lance Corporal John Rae and Pri- 
vate Thomas Smith, of the Royal Sappers and Miners, and 
by two Naval pensioners, John Leary, a blacksmith, capable 
also of working in tin or copper, and William Gordon, a rig- 
ger, all of whom had been employed under the same officer 
at Spithead, and who in their several capacities understood 
thoroughly every thing relating to the preparation of charges 
and to the mode of firing them by the voltaic battery. Leary, 
who is an excellent workman, and who distinguished himself 
some years ago whilst under the command of Captain Dick- 
enson of the Royal Navy, by converting ships’ tanks into a 
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diving-bell, by means of which that enterprising and intelli- 
gent officer recovered the treasure sunk in the Thetis frigate 
on the coast of Brazil, was employed on his arrival at Dover 
in making voltaic batteries for the proposed explosions, nine 
in number, each consisting of six cells of Professor Daniell’s 
constant battery, such as had been used by me in all my 
mining operations, and he also put together the wires for 
three conducting apparatuses, each 1,000 fect in length, and 
consequently composed of 6,000 feet of copper wire. Each 
apparatus consisted of a pair of wires attached to a strong 
rope, and secured and insulated by Pensioner Gordon in the 
same substantial manner that had been adopted by us at Spit- 
head, for though there was very little necessity for guarding 
inst the action of water, yet the letting it down and drag- 
ging it up the high chalk cliffs exposed this apparatus to a 
good deal of wear and tear; and it might also have been 
injured by the hob-nailed shoes of railway labourers to which 
it was continually exposed, as I observed particularly on the 
day it was used, when every person that came near it trod 
upon it, and which, had it not been thus protected, might 
have destroyed the connexion and prevented the explosion, 
of which I have known instances in the course of our former 
experiments. As soon as the batteries and conducting appa- 
ratus were complete, Lieutenant Hutchinson tried experi- 
ments to ascertain whether he conld fire all the three charges 
simultaneously by one powerful battery, as had been done by 
Dr. Hare, of Philadelphia, who first applied voltaic electricity 
to practical purposes, by using it for blasts in rocks to obtain 
stone for building in 183], as minutely described in Silliman’s 
American Journal of Science, vol. xxvi., page 352, and also 
briefly noticed in the transactions of the British Association 
for the advancement of Science, held in Bristol in 1836. 
From his own experimenis, tried with this object, Lieutenant 
Hutchinson drew the same inference that I had done about 
three years before,—namely, that one cannot depend upon 
more than two charges exploding simultaneously, for though 
by a battery of extraordinary power he succeesled in firing 12 
small experimental charges at the distance proposed for the 
eat mines under his direction, yet there was a perceptible 
interval of time between the reports, which resembled a volley 
of musketry rather,than the discharge of asingle gun. He 
therefore determined to adopt the plan which I had proposed 
to use in 1839, had it proved advisableé to fire four subaqueous 
charges simultaneously against the wreck of the Royal George, 
namely, to have a separate voltaic battery for every charge, 
and a person at each, with one conducting wire fixed toa 


430 


pole of the battery, and the other in his hand ready to com- 
plete the circuit, according to the time marked by the chief, 
who was to give the words -one—two—three—with an inter- 
val of about one sccond between each, and then the word jire, 
which was to be the signal for completing the circuit ; and by 
this mode I expected that the explosions would all take place 
simultaneously, on the principle of marking time in music. 
The powder in each of the three chambers prepared for the 
several mines at Dover was contained in bags, placed ina 
large box, the former expedient having first been adopted in 
the practice of the Royal Engineers at Chatham ; but we 
never uscd box and bags also, which I considered superfiu- 
ous. As these boxes formcd what may be called double 
cubes, Lieutenant Hutchinson very judiciously had a couple 
of short branches forking out from the lower extremity of 
each conducting apparatus into two central points of the 
oblong charge. Very short and fine pieces of platina wire 
were et according to custom, near the closed ends of 
strong tin tubes fixed to the outside, and leading into the 
centre of the powder-boxes, in which tubes bursting charges 
of fine-powder were introduced, surrounding the platina wires, 
on the same principle that had been used af Spithead, but 
without those extreme precautions that had been found ne- 
cessary to resist the great pressure of water to which our 
charges there were subject. 

In the course of Lieutenant Hutchinson’s experiments an 
unforscen difficulty occurred, owing to Daniell’s batteries, 
which had been very promising, losing their power after the 
first frosts set in. his difficulty had never embarrassed us 
before, because in our experiments at Chatham we always 
took the battery out ofa warm room, and it required a longer 
time to impuir its power than our experiments there ever oc- 
cupied ; and at Spithead, where Lieutenant Hutchinson first 
used the battery, it was generally kept in the cabin of one 
of out lighters ; besides which the work was only carried on 
during the summer months. He was therefore obliged to 
have a small wooden shed built for his batteries at Dover, 
and to keep fires li:hted whilst using them, by which he got 
rid of the difficulty. , 

I have since been informed, that in experiments tricd at 
Calcutta, a very energetic battery lost half its power when 
the temperature fell fram 120 to 60 degrecs of Fahrenheit. 
When this difficulty occurred, a prejudice was naturally ex- 
cited against Daniell’s battery, and four very powerful plate 
batteries were ordered at Dover in consequence, which were 
made by an intelligent tradesman of that town. The trough 
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of each of these contained 20 cells, according to Dr. Woolas- 
ton’s construction, with zinc and copper plates, measuring 
7by <0 inches, the latter of which only were let down into 
the trough when the battery was about to be used; and 
these plate batteries were combined with the batteries made 
by Pensioner Leary as before mentioned, so that one very 
powerful battery, consisting of 40 plates of the common sys- 
tem, and of 18 cells of Daniell’s constant battery, was to be 
used for each of the three great charges. But here I must 
remark -upon a great inaccuracy in my letter to you of the 
23d of January last, in which I stated that the length of con- 
ducting wires about to be used at Dover was far greater than 
had ever been used by me either at Chatham or at Spithead, 
instead of which the contrary was the fact; for on referring 
back to the journal of our experiments at Chatham, J find 
that we fired an experimental charge on the 7th of July, 1839, 
at the distance of 1,950 feet, by 14 cells only of Daniell’s 
constant battery, as recorded in the United Service Magazine 
for January, 1840, being more than twice the distance at 
which the great mincs at over were afterwards fired by bat- 
teries of three times that magnitude, and at a temperature 
which could not have been less than that of our experiment, 
T said twice the distance, because the conducting apparatus 
for the charges at Rounddown Cliff, originally each 1,000 
feet long, were afterwards reduced to less than 900, their 
former length being unnecessarily great. I thought it right 
to rectify this error, lest a prejudice should be excited against 
Danicll’s constant battery by its supposed inferiority, which 
led to the employment of plate batteries at Dover, in addition 
to those of his pattern, which were first made. At the same 
time, I am now of opinion that the plate battery is the most 
convenient of the two for firing gunpowder, and the simplest 
that I have seen is that hick is now being used by Mr. R. 
Davidson, of Aberdeen, in his interesting exhibition of electro- 
Magnetic power at the Egyptian-hall, Piccadilly, which I 
visited lately in company with Dr. Fazaday and Mr. Brande. 
This battery, which contains 20 cells, differs from Dr. Woo- 
laston’s in using amalgamated zinc, and in substituting plates 
of iron instead of copper, all the plates measuring 8 by 11 
inches, and the action being produced by diluted sulphuric 
acid, upon the purity of which, Mr. Davidson says, the effi- 
ciency of his battery chiefly ipa ate On eaens who 
first adopted iron plates instead of copper, Mr. Davidson as- 
sured me that he had used the former metal himself for 
about 20 years, but that the merit of this arrangement was 
disputed by Mr. Sturgeon and Mr. J. Martyn Roberts, with 
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whom he himsclf had not thought proper to contest it. Dr. 
Faraday observed, that articles published in any public or 
scientific journal afforded the only genuine grounds for de- 
ciding upon priority of inventions, for the same idea might 
occur to several persons, and the individual who worked ino 
pe must give way to those who published. On this plea, 

advise those who ascribe the merit of applying the voltaic 
battery to the purposes of blasting in earth or rock, or the 
peculiar construction and management of the first plate bat- 
tery, well calculated for this purpose, to any of our own 
countrymen, to referto the documents before quoted, and 
they will find that they are doing an injustice to Dr. Hare, of 
Philadelphia. But it must not be forgotten, that Mr. William 
Snow Harris, of Plymouth, was prior even to Dr. Hare, hav- 
ing fired gunpowder by electricity in March, 1823, which he 
etfected to the astonishment of numerous spectators by acom- 
mon electrical machine, from the cabin of a small vessel at an- 
chor in that port, whilst the charge was placed in another at 
a considerable distance, and separated from the former by the 
water, through which his eonlecring apparatus passed. But 
the electrical machine, though perfectly efficient, never would 
have superseded the common modes of firing mines, as the 
voltaic battery has done, because the former not only requires 
a much more delicate manipulation than could be expected 
either from civil or military miners, and would be more easil 
broken or deranged ; but it also requires artificial heat at all 
times, even in summer ; whereas the voltaic battery can always 
dispense with this very inconvenient arrangement, even in the 
depth of winter, excepting in the case of very long exposure 
to a low temperature, which can seldom occur. 

To return from this digression to the mines near Dover. 
By the 26th of January, the day appointed for the explosion, 
all the great charges had been placed in their respective cham- 
bers, with the two small bursting charges in the centre of each. 
whilst the conducting apparatus were led thence, two out of 
the east, and one outof the west end of the gallery, tothe sum- 
mit of the cliff, about 300 yards beyond the edge of which 
they were united with their respective batteries. ‘These were 
placed alongside of one another in the shed beforementioned, 
in which powerful charcoal fires were kept burning, one near 
each battery. ‘Ihe mines had been tamped by filling up the 
branches and shafts, and 10 feet of gallery on each side of the 
shafts with rammed chalk, but leaving a vacant space of seve- 
ral cubic feet at each chamber, which had not usually been 
done by me, as my first experiments left me in doubt whether 
any advantage was obtained from this arrangement. Before 
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the hour appointed for the explosion, the three voltaic bat- 
teries, each consisting as beforementioned of 40 sets of Woo- 
laston pe and 18 of Daniell’s, had been got ready by Lieut- 
enant Hutchinson, assisted by Lance Corporal Rae and Pri- 
vate Smith, who had been specially employed under him all 
last summer, in preparing and firing the numerous subaqueous 
explosions at Spithead. Mr. Wright and Mr. Hodges, who 
had been present at, and assisted Lieutenant Hutchinson in, 
his preliminary experiments, were now each stationed at one 
battery in readiness, whilst that officer himself took post at 
the third, to give the word of command. 

‘The position of the spectators, and the signals for firing, 
&c, have been so well described by your own reporter, as 
well as by Sir John Herschell, in the Atheneum, fee es other 
papers of the day, that I shall only remark that considerable 
anxiety was caused by the unexpectedly long intervals that 
elapsed between the first and second signals, which led the 
spectators to apprehend that something had gone wrong or 
been forgotten. At last, the second signal was made, and the 
third signal for firing followed at the appointed interval. At 
this moment the lower part of the cliff was seen to swell or 
bulge out, immediately after which the top of it descended 
gradually, whilst the bottom also was put in motion, and 
flowed slowly towards and into the sea, and spreading out at 
the same time to more than its original width ; and as it ap- 
proached and filled up part of the water, a black margin was 
observed issuing from the extreme outline of this extraordi- 
nary stream of white chalk, which was at the time apparently 
in a fluid state. No smoke was perceived anywhere, unless 
the dark border, of which mo trace remained afterwards, was 
such. I neither heard a report nor felt a shock myself, nor 
had_I anticipated any, from the small quantities of powder 
used, that is, comparatively small, in reference to the depth 
at which the charges were fisted but the former was percep- 
tible to many of the spectators of more acute hearing, and the 
latter was felt also, and described as a slight tremulous motion 
of the earth by some of them. It was particularly noticed by 
those who were seated on the ground near me, at a high point 
of the cliff to the westward which commanded a flanking 
view of Rounddown. I would have preferred standing much 
nearer, and indeed a person at the distance of 50 yards from 
the edge of Rounddown Cliff itself would have been perfectly 
safe, but it was impossible to have a good view except from a 
distance. Lieutenant Hutchinson and his assistants lost the 
sight, and as they felt no shock and heard no explosion, they , 
were not without some apprehension that their mines had 
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failed, until they rushed out of the battery-house, and heard 
the repeated checrs of the delighted spectators, amongst whom 
the hardy railway labourers, who are chiefly men of Kent, 
were not the least vociferous, The cause of the delay be- 
tween the first and second signals was now explained to me 
by Lieutenant Hutchinson. One of the three batteries, 
when tested by the voltameter, proved inactive, and, there- 
fore, there was reason to fear that the conducting apparatus 
of one charge mizht have been deranged. But on a closer 
investigation, it was found that a zinc rod in one of Daniell’s 
battcries had broke by some accident, at which I was less 
surprised, because I had previously remarked on the very 
bad qaulity of the zinc supplied from London of which these 
rods had been made. On discovering this defect, that bat- 
tery consisting of 6 cells, wss set aside, and the connexion 
was made by the remaining 12, combined, as before stated, 
with 40 sets of Woolaston plates, a power of battery even 
then far exceeding what was absolutely necessary ; but it is 
best on great occasions to employ a superfluity of power, as 
I myself have always done. 

Soon after the sort of volcanic movement caused by the 
explosion had come to an end, we observed from the top a 
great number of spectators, who had stcod below at a respect- 
tul distance from the foot of the cliff, but who now ran and 
spread themselves over the masses of chalk that had been 
moved towards the sea, and covered a large space of ground. 
These persons appeared like pigmies from the high and dis- 
tant point whence we viewed them, and the moving stream 
of chalk which flowed tewards the sea when scen from the 
same point had previously appeared as if it had been crum- 
bled into white powder, for no part of it seemed larger than 
the usual size of beach shingle, and the inequalities on its sur- 
face were imperceptible ; but on descending the cliff and 
examining the debris, we were surprised to find that they 
consisted of large irregular fragments of all sizes, some of 
which must have weighed more than a ton, and which were 
heaped up or packed in some places to the height of about 
30 teet, but more spread out in others. 

Here and there we found fragments of earth and grass that 
had originally covered the top of the cliff, lying upon those 
rugged masses of chalk below, which when seen from above 
had appeared like dark brown spots on a white ground. As 
it was extremely troublesome and fatiguing to walk over the 
debris, for the smaller lumps of chalk rolled under the foot, 
and the larger ones could not be ascended or passed without 
au effort, several persons went down to the beach in order to 
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go entirely round them, it being then low water, in which 
they afforded some merriment by sinking up to their middle, 
or falling down in crossing some little quagmires of very fine 
chalk and mud, with small temporary streams flowing through 
them from the bottom of those great masses, which had pre- 
vented the whole of the water of which they took the place 
from escaping quickly as the tide fell. A flagstaff had been 
placed at the summit of the cliff betore the cxplosion, which 
was found prostrate, but uninjured, at some distance from the 
bottom of it, and was set up again with a flag of the same 
colour, on the spot, by the railway labourers. I observed a 
considerable portion of the voltaic conducting apparatus, 
which had also been thrown down; when afterwards collected 
and opened, for very little of it was lost, the copper wires 
were found to be much injured by the kinks occasioned in 
its fall, but externally it had appeared perfect. That the 
tuins of the chalk cliff thrown down by this great explosion 
should have covered 15 acres of ground, may appear surpris- 
ing, or even incredible to many, as, from recollection, it did 
to me until I was assured that an accurate survey of it had 
been made by Mr. Hodges, of which such was the result. The 
new face of the cliff produced by these great mines was near- 
ly parallel to the original slope, but of a more regular form, 
being nearly a plane surface, except at the bottom, where a 
Proportion of small chalk rubbish brought down by the ex- 
plosion is piled, at a greater slope, against that which still 
remains solid. 
Gratified as they could not failto be, by the splendid results 
of an operation, that probably did not save less than 7,000/., 
the chairman and directors of the South Eastern Railway 
Company addressed a letter of thanks to the Master-General 
and Board of Ordnance, on the 16th of February, “ for having 
“allowed Lieutenant Hutchinson, of the Royal K:ngineers, 
“ assisted by Lance Corporal Rae and Private Sinith, to make 
“ the arrangements for,and superintend the firing of the great 
“mines at Dover, on the 26th of January, by which the entire 
“ removal of Rounddown Cliff was completely effected ;” and 
further observing, “ that the important operation referred to, 
“ having been accomplished by the voltaic battery with adegree 
“ of skill-as gratifying to the directors of the company, as cre- 
“ditable to the talents of Lieutenant Hutchinson and those 
“ acting under his directions, they solicited the permission of 
“ the Master-General and Board, that Lieutenant Hutchinson 
“might be allowed to receive from the company a piece of 
. plate, which the directors were desirous of presenting him 
“with, in token of the high estimation in which his valuable 
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“ services on the memorable occasion referred to were held by 
“ them.” 

This proposition having been acceded to by the Master- 
General and Board, “ as a special case,” for it is contrary to 
etiquette that the services rendered by an officer of the army 
should be noticed by any mark of approbation except by his 
own superiors, if performed as a part of his military duty, or 
by their permission, if otherwise,—as soon as this was com- 
municated to them through Mr. Byham, the sum of fifty 
gcc was expended by the Chairman and Directors of the 

jouth- Eastern Railway Company in this testimonial of their 
gratitude to Lieutenant Hutchinson. 

Finding the immense henefit of this great explosion, Mr. 
Wright and Mr. Hodges, by the approbation of their chief, 
have since fired several other mines with equal success in the 
same range of chalk cliffs by the voltaic battery. of which they 
acquired a thorough knowledge, as well as of the gencral 
principle by which conjunct mines ought to be regulated, 
whilst under Lieutenant Hutchinson—viz., two mines of 
750|b. each on the Oth, and two of 900lb. each on the 14th 
of February; after which, on the 2d of March, they fired 
eight conjunct mines, all in the same line, in which they 
expended 6,440Ib. of gunpowder, along a range of cliff of 
such very irregular outline that they varicd their charges 
from 200Ib. to 2,000lb. Mr. Hodges ve contrived a simple 
and ingenious apparatus for completing the circuit of several 
voltaic batteries at the same moment by one operator: and 
they propose to fire more than 12,000lb. of powder, distri- 
buted amongst !5 or 16 conjunct mines, in order to remove 
another portion of the same cliff, on the 18th instant. Io 
short, these gentlemen, who had no knowledge of this art a 
year ago, have profited so well by their opportunities that I 
consider them capable of planning and executing any mining 
operation, however extensive, with skill and success. In 
respect to conjunct mines calculated for a scale of moderate 
demolition, Ishall here remark, that it is not absolutely 
necessary that they should all explode at the same moment 
of time (which is difficult even by the voltaic battery, but by 
all the former methods of firing gunpowder absolutely im- 
possible, though the contrary has been asserted by writers 
copying from the old French authors on military mining. 
For example, in the course uf our experiments at Chatham, 
before we knew the use of the voltaic battery, we first demo- 
lished a brick wall about four feet thick by blasts fired suc- 
cessively by a very small powder hose leading along the back 
of the wall, and connected with each charge, one end only 
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of which hose wasignited. In like manner Lieutenant, now 
Captain James, of the Royal : Engineers, acting under my 
direction, demolished 466 feet in length of the brick revet- 
ments or retaining walls ofan entire front of the old fort of 
Sheerness, with the exception of one of its flanks, but includ- 
ing its ravelin, with such complete success, on the 14th of July, 
1827, that the brickwork was as it were just turned over near- 
ly on the same spot, but crumbling into pieces as it fell, with- 
oat any of the fragments being thrown toa distance, although 
no two of the explosions were simultaneous, In this opera- 
tion 15 charges, generally of 84lb., but some of 90lb. in bar- 
rels, were used against the demibastion and curtain, whilst 23 
charges of 25lb. each, placed in bags, were used ayainst the 
ravelin. The former were grouped by twos or threes as con- 
junct mines; the latter were all fired one after another, at 
intervals of seyeral seconds of time, by igniting one end of a 
longitudinal hose laid along the top of the wall, and commu- 
nicating with separate vertical hoses leading down into the 
several charges. But though simultaneous explosion is thus 
evidently unnecessary in conjunct mines having their charzes 
calculated to effect moderate demolition, yet in the case of 
violent demolition absolute precision ‘is indispensable, other- 
wise the explosion of the first charge may derange the others, 
and either diminish the general effect of the whole, or even 
cause some of them to fail altogether, of which I have known 
instances, 


The great explosions which took place at Dover on the 
26th of January last are certainly the triumph of the art of 
mining in this Ste but the British military enzincers, 
by whom undoubtedly it has been brought to pertection, 
were not so fortunate in their first attempts, as the able civil 
engineers of the South-Eastern Railway. Owing to the in- 
efficient state of the Royal Engineer Department at the com- 
mencement of the present century, which was not improved 
until towards the close of the Peninsular war, the officers had 
no opportunities of acquiring practical knowledge in this im- 
portant art. Hence in Sir John Moore’s retreat, all the mines 
of demolition made for the destruction of the bridges in our 
rear failed, excepting one, in which Lieutenant Davy, a most 

romising young officer, blew himself up along with the 
Badge that he destroyed ; and I myself was one of the un- 
successful operators in that campaign, in an undertaking in 
which no non-commissioned officer and very few privates of 
the corps would now fail, At the siege of Badajoz, Captain 
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Stanway, a most gallant and intelligent enginecr officer, suc- 
ceeded in placing a charge to blow up a dam that retained an 
inundation, which was a great impediment to the besiegers, 
but the explosion failed, from the mode of securing charges 
against the pressure of water not being then understood ; and 
in the attack of Burgos the work of the British miners was 
obliged to be suspended from time to time for want of air, 
because the simple method of ventilating military mines was 
not known. ‘Towards the close of the Peninsular war, how- 
ever, the distinguished engineer officers employed in it had 
acquired more experience, and none of their mines of demo- 
lition against bridges, &c., failed as at first. 


In India, where the same defects prevailed, perhaps toa 
still greater extent, the first mining operations after the com- 
mencement of the present century were not merely unsuc- 
cessful, but calamitous, for at the siege of Cumoona, an in- 
significant little mud fort, in 1807, the company’s engineer 
officer, whilst preparing mines to throw down the enemy's 
counterscarp, was himself blown up in his own gallery by 
the native miners opposed to him, and our troops were after- 
wards repulsed with great slaughter in an attempt to storm 
the place, which, however, was afterwards evacuated in the 
night. About two years before, in the first siege of Bhurt- 
por by Lord Lake, the repeated assaults ordered by that gal- 
ant General had been repulsed, chiefly by explosions of 

unpowder prepared in the ditch. More recently, the East 
India Company’s engineers have everywhere distinguished 
themselves by their superior skill in mining, especially at the 
second siege of Bhurtpore in 1826, though the native miners 
there had lost nothing of their former energy, for they actually 
penetrated into one of our galleries, where a combat took 
place, in which a captain of the Engineers was wounded. 
Their efforts were, however, unavailing, for the Company's 
Engineers opened the way for our storming paities into that 
supposed invincible fortress by two great mines, one of which 
not only effected a broad and practicable breach, like the 
other, But levelled in the dust a large circular bastion, on 
which 300 or 400 of the encmy’s bravest eure were posted, 
who were all destroyed by the explosion. need scarcely 
mention that the East India Compan *s Engineers performed 
the same important service in Lord Keane’s attack of Ghuz- 
nee in 1839. Failures on either of those occasions, such as 
had previously occurred after the beginning of the present 
century, would have shaken our Indian empire to its centre. 
In Europe and Amcrica, where the Royal Engineers only are 
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employed, mining has not been required in any of our mili- 
tary operations subsequently to the close of the Peninsular 
war, so that they have not had the same opportunities of es- 
tablishing their character for skill in mining, which their 
friends and cotemporaries of the same branch of service in 
India have enjoyed. 


If my first letter, which appeared in your columns of the 
24th of January last, had not been full of inaccuracies. I 
would not have troubled you either with the above account 
of the great mines at Dover, or with the observations on the 
progress of the art of mining in the British service, into 
which I was led in the course of my narrative, for the length 
of which I beg to apologize. 
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CARE AND MANAGEMENT OF CAMELS. 


Letter No. 2888, from Lieutenant Colonel P. M. Metvit, Se- 
cretary to the Bombay Government, Military Department, to 
the Secretary to Government, Fort Saint George, dated Bom- 
bay Castle, 3d September 1842. 


Tam directed by the Honorable the Governor in Council 
to transmit for the information of the Right Honorable the 
Governor in Council at Fort Saint George, the accompany- 
ing Extract, Para. 5, of a Despatch from the Honorable the 
Court of Directors No. 80, dated 29th June last, together 
with copy of the Regulations for the care and management 
of Camels, therein alluded. 


Extract Para. 5, of a letter from the Honorable the Court of 
Directors, No. 30, dated 29th June 1842. 


a Osing to the nabbed loss oe Para. 5th. We observe with 
camels on the march of the H i 

25th Native Infantry, from soriaction the bie bestowed by 
Moortung to Khelat, certain srigadier England in framing a 
rules drawn up by Brigadier Code of Regulations for the care 
eet for the rene of in- and management of Camels, re- 
troducing amore careful super- i . 

vision, have been sanctioned gulations waa renee by 
with the concurrence of the YOU, appear to be judicious and 
Commander-in- Chief. well calculated to preserve the 
efficiency of Field Forces in this important branch—you will 
communicate these rules to the Government of Bengal and 


Madras. 


Regulations by Brigadier Excianp for the care of Camels, 
dated Camp near Quetta, 1st July 1841. 


The following regulations, as to the care and management 
of Camels, are to be enforced by Officers Commanding Corps 
and Heads of Departments in the Scinde Force. 

1st. In Corps, Orderly Officers on daily Regimental duty, 
are to be directed to include the care of the Regimental 
Camels in their routine, and are to be present at their even- 
ing feeding. 

2nd. The Quarter Masters of Corps are to consider the 
supervision of all the Regimental Camels as part of their duty. 


3rd. A Camel Serjeant or Havildar from each Corps is 
especially appointed to supervise every detail connected with 
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the Camel Department within their respective Corps, and to 
be exempted from all other duty. 2 


4th. A Camel Corporal or Naigue, per Troop or Com- 

any, is to be named in the Regimental Orders to assist the 

erjeants—and these Corporals are to be exempted from 
the duties of Guard and Picquet. 


5th. The Camel Serjeants will attend and see that the 
Camels when not on the march, are taken to graze every 
morning at 7 o'clock, and they are responsible that a proper 
proportion of Camelmen go out with them with knives, to cut 
forage for the use of the Camels at night. 


6th. When on the march the Serjeants will receive orders 
on this subject from the Commanding Officers, and they are 
to instruct the Jemadars and others who go out with the 
Camels, to keep within protection of the evening parties, 
should the latter be necessary. 7 


ath. The Camel Serjeants are alsoto instruct the Jemadars 
and Camelmen as to their proper time of returning to Camp, 
and in the evening they are to inspect the quantity of Forage 
which has been cut and brought back, causing those Jemadars 
who have been neglectful in this matter to be punished by 
fine or otherwise. 


8th. The Camel Serjeants are invariably to be present 
at the evening feeding, together with the Corporals of Com- 
panies, previous to which the Camels are to have their saddles 
taken off and their backs inspected ; if there are sore backs, 
the proper remedies are to be immediately applied, and the 
cause of the injury rectified by having the saddle altered or 
mended. Saddies° must be put on at night for the sake of 
warmth; but Camels which have sore backs are to have the 
Sulleetas only carefully laid on their backs. The part of the 
saddle where the ribs unite at top to be particularly observed 
and the padding must be looked at to see that it is not in 
lumps or uneven. 


9th. Previous to feeding, the Serjeants and Corporals are 
to see that each Camel is well cleaned and groomed by the 
men, aad during the feeding it will be the especial duty of 
these Non-commissioned Officers to see that the quency of 
Gram allowed by Government is actually given to the Camels. 
In feeding, great benefit will arise from separating the sick 
Camels and slow feeders from those that are healthy and more 
voracious. 
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10th. Camelmen are not to be permitted to adopt their 
own remedies for sore backs, the best remedy for that evil 
is fomentation, whilst there is inflammation ; of blue stone af- 
terwards, 


llth. If Camels are sick they must be reported to the 
Commissary, who will issue a proper quantity of flour and 
ghee, in lieu of gram as also green forage, when they cannot 
go to the jungle. 

12th. In severe and boisterous weather and especially at 
night, the Camels are to have as much clothing and covering 
as can be obtained. 


13th. In fact the conduct of the Camelmen must be closely 
looked to in all points, and every delinquency reported to the 
Commanding Officers in order that the Sectors may be 
punished under the eye of the Officer at the head of the Com- 
missariat Department, who will be pleascd likewise on the 
teport of the Officers to displace the Jemadars attached to the 
Regiment bringing forward other men who may be recom- 
mended as fitter for these ranks, 


14th. As the Commissariat gram bags are carried by 
Camels with greater ease than other loads, 4 maunds or 320lbs, 
of gram may be carried by each healthy Camel, but for Ord- 
nance Stores, or Regimental baggage, the prescribed load of 
280lbs. must on no account be exceeded; and Officers Com- 
manding will be so good as tosend in a recommendation 
whenever from want of good grazing or other circumstances 
they deem it desirable that the daily ration of gram should 
be extended from 4 to 6lbs., or changed to flour. 


15th. It is of the highest importance that Conductors and 
Non commissioned Officers see that the loads are properly 
balanced and adjusted, for from this cause, rather than weight, 
sore backs generally occur. 


16th. If a hired Government Camel is lost, or dies,a 
Court of Enquiry is to be held Saey such loss, as it is im- 
possible that it should be replaced should it appear that due 
caution and care were not adopted for its preservation. 

\7th. The death or loss of every Camel is to be reported 


with the least delay for the information of the Officer Com- 
manding the Force. 


18th. A number of spare Camels should always accompany 
the rear of the column in order to take up the loads of those 
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who fall or are knocked up. The Baggage Master and Officer 
of the rear guard, will cause all abandoned Camels that can 
walk, to be brought on, and the Deputy Commissary General 
will institute a system of fines for the Camel men and Jema- 
dars for every Camel lost, dying, or abandoned on a march, 
or dying from fatigue, as it is certain that by proper care and 
attention on the part of these persons, such casualties will 
seldom occur. 


19th. As the chief body of the Camels belongs to, and is 
under the eye and care of the Deputy Commissary General 
for the conveyance of the supplies of the Force, it is _espe- 
cially requisite that these regulations may be strictly enforced 
by him, and as he has not the facilities of many Non-commis- 
sioned Officers, he is to render the Conductors and Sub-Con- 
ductors responsible for the performance of the duties prescrib- 
ed in the previous par: of this memorandum. 


20th. By these means and the active and personal vigilance 
of the higher ranks in supervision of the care and sustenance 
of these essential animals, it is confidently hoped, that the 
negligent and fraudulent habits of the Camel men will be 
prevented, and that the efficiency of the Troops for any sud- 
den operation or service, will be maintained. 


21st. Itis clear that in this country, such efficiency is 
wholly dependant on the adequate supply and condition of 
the Camels, and it ought to be borne in mind by all, that 
whatever may be their other qualifications for success, yet 
that none can be called into action or fair trial without this 
main auxiliary, and therefore that the zeal and attention of 
Commanding Officers and Heads of Departments cannot 
possibly have a more vital point or object, than that which 
will thus cause their Corps to be capable of good service in 
the Field. 


22nd. A copy of these regulations is to be kept in the Or- 
derly room of every Regiment for constant reference, and 
each Conductor, Sub-Conductor, Camel Serjeant and Camel 
Havildar, is to have a copy in like manner in constant posses- 
sion, but the Brigadier Commanding desires it to be clearl 
understood, that he looks especially to Commanding Officers 
and Heads of Departments for a zcalous co-operation, in giv- 
ing full effect to these rules, neitherdoes he hesitate toannounce 
that he shall always be disposed to consider that Corps the 
fittest for service whose Camels are the best preserved. 
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HISTORY OF THE ROYAL ARTILLERY, FROM 
THE EARLIEST PERIOD. 


In June 1743, the Royal Regiment of Artillery, command- 
ed by a Lieutenant General Albert Bourgard, Lieutenant 
Colonet Thomas Pattison, and Major Jonathan Lewis, with 
the following Staff Officers, viz. Chaplain, Adjutant, Quar- 
ter Master, Brigade Master, Surgeon and Mate. 


N. B.—The first who had a commission of Colonel of the 
Royal Regiment of Artillery, was Lieutenant General Albert 
Bourgard. It is dated November Ist, 1727, and the Regi- 
ment consisted then of four Companies. 


The establishment of each Company was one Captain, one 
Captain Licutenant, one first Lieutenant, one second Lieute- 
nant, and three Lieutenants fireworkers, three Serjeants, three 
Corporals, eight Bombardiers,, twenty Gunners, sixty-four 
Mattrosses, and two Drummers, making 107 each Company. 


The pay of the Officers was the same then, as at present, 
(1783) that of the Lieutenant fireworkers three shillings per 
diem, two shillings and threepence subsistence, and nine 
pence arrears. 


The uniform dress of the Officers was a plain blue coat, 
lined with scarlet, a large scarlet argyle cuff, double breasted, 
and with yellow buttons to the bottom of the skirts; waist- 
coats and breeches; the waistcoats trimmed with a broad 
gold lace, and a gold laced hat. 


The Serjeants’ coats were trimmed, the lappels, ‘cuffs, and 

kets with a broad single gold lace, the Corporals and 
Bombardiers with a narrow single lace, the Gunners and 
Mattrosses plain blue coats ; all the Non-commissioned Offi- 
cers and Privates havin scarlet half lappels, scarlet cuffs, and 
slashed sleeves, with five buttons, and blue waistcoats and 
breeches; the Serjeants’ hats trimmed with a broad, and the 
other Non-commissioned Officers and Privates with a nar- 
row, gold lace ; white spatterdasbes were then worn. 


The Regimental Clothing was delivered to the Non-com- 
missioned Officers and Privates once a year, exeepling Re- 
gimental Coats, which they received only every second year, 
and the intermediate year, a coarse blue surtout, which serv- 
ed for laboratory works, cooking, fatigues, &c, was delivered 
with the usual smell mountings. 
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The arms of the Officers were fuzes without bayonets and 
not uniform; the Serjeants, Corporals, and Bombardiers were 
armed with halberts, and long brass hilted swords; the Gun- 
ners carried field-staffs, about two feet longer than the hal- 
berts, with two linstock cocks branching out at the head, and 
a spear projecting between and beyond them, (great attention 
was paid in keeping these very bright); a buff belt over the 
lett shoulder, slinging a large powder horn, mounted with 
brass, over the right pocket, and the same long brass _hilted 
swords worn by the Non-commissioned Officers; the Mat- 
trosses had only common muskets with bayonets and cartouch 
boxes. 


The Regiment was distributed in the following manoer, 
viz. one Company in Minorca, one at Gibraltar, one at the 
fishing coasts in Newfoundland, three with the army in Flan- 
ders, and two at Woolwich; the last two furnished all Detach- 
ments, which at that time were only those on board the bomb 
vessels on service with the fleet in the Mediterranean and the 
West Indies. 


1744.—In March, two Companies were raised and added 
to the Regiment, which now consisted of ten, and were dis- 
posed of as follows, viz. 


In Minorca, Gibraltar, and Newfoundland, one Company 
at each, one Company was seut to Flanders, in addition to the 
three already there, and three remained at Woolwich. 


In June, His Royal Highness William Duke of Cumber- 
land came to see some experiments and a proof of Guns at 
Woolwich, when the three Companies there, were under 
arms, commanded by Major Lewis; about twenty Cadets 
then at Woolwich were formed in a rank entire on the right 
of the Companies, without arms or uniform, and no Officers 
at their head. ‘The Officers did not then practice saluting 
with the fuzee, and only pulled off their hats as the Duke 
passed them. 


A circumstance which does so much honor to the Corps of 
Artillery as the following ought to be mentioned. 


The king of Sardinia, then in alliance with Britain, being 
threatened with an invasion by the combined armies of France 
and Spain, applied to Admiral Mathews commanding the 
fleet in the Mediterranean, and prevailed with him to consent, 
that the Detachment of Artillery serving on board the four 
bomb ketches in the fleet, should be sent on shore to take 
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charge of the most important posts and batteries on his fron- 
tiers, from a persuasion, as may be justly presumed, that they 
were more to be depended on than his own Artillerymen. 


This Detachment consisted of one Captain, four Lieutenants, 
and twenty-four Bombardiers ; and performed all that was 
required of them perfectly to the satisfaction of his Sardinian 
Majesty. They were taken prisoners in the defence of Mon- 
talbon and Montleuze, two strong posts which were taken by 
the French and Spaniards by assault in April. 


1745.—In January a company of gentlemen Cadets was 
first established, and added to the Kegiment ; the Cadets men- 
tioned before, were two cadet gunners and two cadet mattros- 
ses, hitherto mustered in each Company ; the former received 
one shilling and fourpence, and the latter one shilling per 
diem, paid them monthly by the Captains in whose Compa- 
nies they were mustered. A few of these young gentlemen, 
who were generally the sons of officers, resided at Woolwich, 
and attended the Royal Academy when they pleased, were 
under no command, wore no uniform, and were generally so 
young, that few of them were fit to be preferred to commis- 
sions, so little were these young gentlemen under any kind 
of order, that it was the business of the officer on duty, in 
the Warren, who visited the Academy occasionally, to endea- 
Vour to preserve good order. 


N. B.— The Royal Academy was first established in 1741, 
by the Duke of Montague, then Master General. 

The disposition of the three Companics, at the fixed sta- 
tions of ri ea Gibraltar, and Newfoundland, continued 
the same. 

Three Companies remained at Woolwich till August, when 
upon the taking of Cape Breton, one of these was to garri- 
son Louisbourg ; and in the month of October, the four 
Companies in Flanders were ordered home, in rae Me of 
the rebellion in Scotland, and were employed in North and 
South Britain with the several corps of troops which assem- 
bled on that occasion. 

A detachment of three Officers and fifty men was sent from 
Woolwich in August, with a Battalion of Guards, and the 
15th Regiment, to strengthen the garrison of Ostend, then 
besieged by Count Lowendahl, which held out about fourteen 
days, 

1745.— December 8th. Two Companies, with a train of 
Artillery commanded by Colonel Lewis, marched from Wool- 
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wich to Finchley Common, where a Corps of troops was to 

have assembled, under the immediate orders of the King, had 

the rebels advanced to London, as was then apprehended ; 

but they retired northward from Derby, and these two com- 

panies and the train of Artillery returned on the 11th to 
oolwich. 


1746.—The disposition of four Companies in Minorca, 
Gibraltar, Newfoundland and Louisbourg, continued the same 
as last year. 


One Company was stationed in Scotland, and five Compa- 
nies remained at Woolwich, till after the suppression of the 
rebellion in April by the victory of Culloden, when two of 
these Companies were sent in June, with seven Battalions, to 
join the allied army in Brabant ; and one company embarked 
in May, with six Battalions, commanded by Lieut.-General 
Sinclair, on an expedition to the coast of yea, where a 
fruitless attempt was made on Port L’Orient. This expedi- 
tion was originally intended against Quebec ; two Companies 
remained then at Woolwich. 


N.B.—The Company detached on the expedition to the 
coast of France, was commanded by Captain Chambers. He 
and the Company under his command were put by express 
order of the Master General, under the command of Mr. 
Armstrong, the Chief Engineer on that service, who had not 
at that time, nor ever had before or since, any rank or com- 
mission in the Army; for the Corps of Engineers had no 
Military rank or title, till the year 1757. 


1747.—Early in this year, three Companies were raised, 
and added to the Regiment, now consisting of thirteen. 


1749.—July 6th.—On occasion of the death of the late 
Master General, the Duke of Montague, the King air 
a commission, constituting and appointing General Sir John 
Ligonier, then Lieut.-General of the Ordnance, to be Colonel 
in second of the Royal Regiment of Artillery, and Captain 
of the Company of Gentlemen Cadets, 
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MEMORANDUM ON TILE EMPLOYMENT OF AR- 
TILLERY IN A HILLY OR MOUNTAINOUS 
COUNTRY. 


In the event of an important campaign taking place in a 
difficult and hilly country, it may be calculated that a Force 
of 5 or 6 European Regiments of Infantry, and trom 15 to 
18 Native Regiments, together with Sappers and Artillery 
amounting to from 15 to 18,000 men, could and would be 
assembled on the occasion, It may further be taken for 
granted, that a portion of this Force would be left in reserve 
im some cligible position near the toot of the hills, in charge 
of the Ordnance Park and Army Depot. 


It is thercfure to be expected that the Force penetratin 
into the hills, either in a body or in separate divisions, woul 
comprise at least 4 European Regiments and 12 Native 
Corps, with a proportion of Sappers and Artillery, making a 
total of not less than 10,000 men ; assuming that the above 
would be about the strength of the Force employed, the pro- 
portion of Artillery to accompany it might be arranged as 
tollows :— 

With the advancing Troops, a mountain train consisting of 
3-3 pounder Guns and 3-4}inch Howitzers, with a complete 
Company of Artillery attached ; 2 Field Batteries, each con- 
sisting of 3-9 pounder guns and 3-12 pounder Howitzers and 
having a complete Company of Artillery with each. A light 
Mortar Battery consisting of 6-5} inch Mortars, also having a 
Company attached, giving a total of 9 guns, 9 Howitzers and 
6 Mortars, with 4 complete Companies. 


With the reserved Force, 1 Field Battery as above, with the 
bullocks of the 2 advanced Batteries and its own, and a Com- 
pan attached ; 4 iron 18 pounders and 2 iron 8 inch Mortars 
in the Park, with a reserve Company complete, and the Park 
for the whole Force with an ample supply of spare Orduance 
Stores and Ammunition, giving a total of 3-9 pounder guns, 
3-12 pounder Howitzers, 4-18 pounder guns and 2-8 inch 
Mortars, with 2 Companies of Artillery. 


It may be advisable here to state the reasons for es 
upon this proportion of Ordnance, mode of organization, anc 
the selection of these particular calibres. 


The Mountain Train will compose the light or flying Ar- 
tillery ; the 2 field batteries, the heavy Field Artillery, and 
batteries of position, and united with the mortar battery, will 
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constitute a very efficient light siege train, the Mountain Train 
though not a favorite armament, is a most needful one in the 
circumstances under consideration. It is allowed that small 
calibres, as a general rule, are objectionable, but it is the va- 
lidity of that very objection, that is the best argument for 
their use in this particular instance, as keeping them express- 
ly for the light work of the arm, (which must be done by 
some guns) the chief and more important portion of the Ar- 
tillery may then be composed of heavy calibres, and whilst 
they move slowly and steadily with the main body of the 
Army, the Mountain Train moves rapidly with the advance 
or light troops, and assists in all the outposts, detached and 
skirmishing duties. The Ordnance pieces available for this 
train are of late and improved construction, and possess very 
tolerable qualities of range and accuracy ; the carriages also, 
though capable of much improvement are the best adapted 
to mountain movements of any in the service, in so far that 
they were constructed senecidls for the purpose. The ra- 
pidity with which this train could be moved and brought into 
action would be most beneficial, were it only for the moral 
effvct it would have on the enemy, who would be greatly sur- 
prised and necessarily depressed, to find a fire opened on 
them, where they had never expected to see a gun. 


The Field Batteries are calculated so as to give the great- 
est effect with the least number of pieces; they contain the 
heaviest and most effective Ordnance that could be easily 
transported in such a country, The proportion of Howitzers 
to guns fs much greater than the usual allotment, but, in 
such a campaign, the modern 12 pounder Howitzer is per- 
haps the very best piece that could be selected ; its range and 
accuracy are considerable, its length gives it all the ad- 
vantages ofa medium gun, and its discharge of Shells and 
Shrapnell into stockades or forts would be most effective. It 
should be borne in mind that this Howitzer although of the 
same bore, is a very different piece from the old and ineffici- 
ent 4% inch [owitzer, it possesses one remarkable adaptation 
to the present purpose, in the circumstance of its ammunition 
assimilating in weight to that of the 9 pounder gun, and in 
being only half the weight of that of the 24 pounder Howit- 
zer now in use with field batteries ; each of the Batteries must 
be complete in itself, so as to act independently. 


The Mortar Battery united with the field batteries would 
form such a train, and be enabled to keep up such a fire, as 
to render untenable any forts and fortified positions that the 
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Army are likely to encounter, and the enemy knowin; 
nothing of vertical fire would dread its effect the more, an 
it would tend materially to diminish the necessity of calling 
upon the heavier reserve Siege Train. 


The Mountain Train would be transported, Guns, Carri- 
ages, Ammunition and Stores, entirely on mules, for which 
purpose about 80 mules would be required. 


The two Field Batteries and the Mortar Battery would 
require to have their whole equipment carried by porters, 
for which purpose about 1250 coolies would be required. 


For the reserve Artillery, no coolies would be required ;+ 
for this reason, neither the heavy Siege Train nor the red 
serve Battery would be called for, unless some unexpecteh 
resistance was offered by some fort or fortified position, whict, 
baffled and delayed the Army. This is a very unlikely even] 
but all contingencies should be provided for; should the cag¢ 
be made, the route between the Army, and the reserve pod 
will of course be under command, will have been surveye 
and rendered more practicable, and a greater choice of, an 
acquaintance with, the routes obtained, so that it may fairly 
be supposed the route might be laid open for elephants, and 
by their means only could it be hoped to transport the heavy 

ance and Ammunition ; with reference to this circum- 
stance, elephants should be sent to the Park, with the 
requisite gear or harness, and should be exercised in the vici- 
nity of the camp in moving this Train in difficult ground. 
One Company of Sappers might if necessary be kept in 
reserve on this account. The same argument of improved 
roads and greater facility of moving,holds good with reference 
to the Reserve Battery, and if called upon it ought to be trans- 
ported by drag-ropes, with the manual assistance of the Com- 
pany and its Escort, for the guns, and the Stores, and Am- 
munition should be carried on the bullocks. The bullocks 
of the other 2 Batteries after some practice at the Depét, 
might be sent with the convoys of spare Ammunition and 
visions, which would be occasionally required by the 
advancing Forces. 


There can be no doubt but that bullocks with manage+ 
ment will get on very well, particularly after the first difficul- 
ties have been surmounted ; they would however require to 
be shod lo save their feet over rocky and broken ground. The 
bullocks of the 3 Batteries would amount to 318, without 
the extra ones usually furnished toa reserve Battery by the 
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Commissariat. 200 of these might always be upon the roads 
with Ordnance Stores, and the remainder kept for the Battery. 
Having now given ageneral sketch of the arrangement, it 
would be advisable to exhibit the details of each portion of 
the proposed armament. 


The Mountain Train. This light Battery as before ob- 
ent. qrs.its, Served should consist of 3-3 pdr, 

Weight 3d Pdr.Gun. 2 1 6 guns and 3-4 inch Howitzers, 
» Carriage. 33 3 and the whole equipment to be 

» dyin Hower, 2 2 carried on mules; and to give a 

na Garviage. 4112 fall and ample proportion of Am- 
munition, 80 mules would be required with 8U Drivers at- 
tached, thus allotted, viz. cach piece of Ordnance would re- 
quire 2 mules, and each Carriage would require 2 also, 
making 24 for Ordnance and Carriages; each 3 pounder 
would require 5 mules for the conveyance of 10 boxes Am- 
munition, slung in gunny slings, one on each side, and each 
Howitzer would require 9 mules, for 18 boxes of Ammu- 
nition, each piece would also require 1 mule for 2 boxes 
of small and spare Stores; 8 mules would be required 
spare. tothe battery being 1 in 9, and giving a totak 
of 80 mules. In addition to the above arrangement 
for Ammunition, each Lascar should carry a portion, so as to 
carry 72 rounds of 3. pounder Ammunition amongst them, 
giving each, a load of 34 seers, and each Driver should have 
Proposed Stowage of 3 Pdr, Ammunition Bor] a load of between A$ 
lbs. oz. fand 5 seers, by which 

6 Case Shot weighing 3 lbs.6 oz. each. 20 4 Jmeans the 80 Drivers 
15 Round Shot fired at 3,,8 » -... 52 8 fwould carry 72 rounds 


24 Cones Priming and 1 spare 15 9 fof Howitzer Ammu- 
Weight of bor complete. 15 © Jnition, with this addi- 


Portyires, slow match, gc... i 


9 4 |tion theBattery would: 
have 234 rounds of 
2 Ferape and round Shot 
; ee ae pergun,and 168 rounds 

ania Staege 43 itch Hoicer. Hor Shrepnell Shelland 
2 Cuse Shot at 10 ibs. 8 grape to each Hovyt= 
2 Shells at Cree ann zer, which would con- 
4 Shrapnellat 9 ,, 14 Wovens ee 39S [stitute good relative 
10 Cartier Spare 1 priming 1 1b. 33 proportions, and am- 
eer - 19 2 Tole for both: a donble 
Portfires, Fuzes, § 7 8 [equipment of each to 
be in Store in the 

Park to replenish the 


Total 21 Rounds. Total, 112 


ee accra nee 


Total 8 Rounds. Total..... 112 0 
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: ‘ ; leficience E 
Abstract of Mountain Train Equipment. iciences cansed by 


3.3 Pounder guns with Carriages, expenditure. ‘The Of- 
8.43 Inch Howitzer do. lhcer who commands 
234 Rounds per gun. this Train should have 
168 do. per Howitzer. discretionary power to 


80 Mules. 


i alier 
1 Company European Artlicry atlached, modify and alter the 


Carriages as these are 
capable of being made stronzer yer lighter, more handy and 
more efficient with little trouble and expense. The Compa- 
ny attached should be Europeans, 


The Field Batteries. These to consist of 3-9 pounder guns 
and 3-12 pounder Howitzers each, and the whole equipment 
to be carried by coolies or porters. The first thing requisite 
to be done, would be to supply 3-12 pounder Howitzers to 
each Battery, in lieu of 1-9 pounder gun and 2-24 pounder 
Howitzers to be given into Store; the next point is to alter 
the Carriages so as best to adapt them for this particular sor- 
vice ; were there time for preparation, Carriages should be 
constructed purposcly for Hill Service, but circumstances may 
not admit of this, and all that remains is to make the best 
arrangement with the means available. The chief objections 
to the present Carriage Plate 62 fig. 1, for Mountain warfare, 
are the great breadth between the whecls, requiring a broad 
and good road ; the great weight of the Axletrce bed; the 
impossibility of separating it from the body of the Carriage 
(in less than several hours), and the heavy and cumbersome 
mass requiring to be removed in a hody, in the awkward 
shape of a “cross” or T, and weighing more than 7 cwt. 
fortunately this evil is easily remedied. In rapid movements 
in the plains, over bad or uneven ground, and with rapid 
wheeling about, a long Axletree is required, and consequent- 
ly it, and its bed are of such a length as admit of a man sitting 
over the bed on each side between the gun and wheel: for 
slow movements this is not required, and in narrow roads is 
objectionable. 


The Axlebeds therefore should be considerably shortened 
by being cut off on each side nearly flush with the cheeks of 
the Carriage, Plate 62 fig 2, and the Axletree arms shorten- 
ed in proportion, this would enable the Carriages to travel in 
very narrow roads, and would reduce the weight of the chief 
piece by more than 1 cwt. and render it much more easy of 
transport. 


A further improvement both in lessening the weight and 
bulk, and affording facility to the use of the dragrope would 
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be caused by shortening the end of the trail, giving a new 
and lighter trail plate without a loop, and fixing a small strong 
truck wheel underneath, Plate 62 fig 3 ; this would bring the 
mass down to, not much more than 5 cwt. No Limbers, 
Ammunition Carriages or Boxes of the present construction 
should be taken beyond the Park ; but boxes made for the 
purpose, weighing about 1 ewt. so as to be carried by: 2 men 
should be used. ‘The mode of travelling should be this; 
whenever the road would permit (and such would it is hoped 
generally be the case) the guns on their Carriages should be 
drawn by means of dragropes, a fatigue party being told off 
to each Battery, and a detachment of Sappers and Pioneers or 
Bildars, always preceding to prepare the road, and only when 
it became impossible to drag them, they should be taken to 
pieces and carried in this mode of conveyance, Plate 62 fig 4, 
the gun should be lashed to a strong bamboo 9 or 10 feet long, 
running over and along the gun, connected by strong straps 
and lashings at the muzzle, trunnions and cascable ; 4 sorter 
bamboos of 5 or 6 feet, should be fastened, 2 at each end, 
parallel to the two sides, and with sufficient lashing to enable 
the gun to swing feel in the centre, about 4 fect from the 
ground ; 20 men should be allowed to each 9 pdr., #. ¢., 16 to 
carry the Guns, 4 to each short bamboo and 4 spare fora 
relief. 


The body of the carriage should be carried in much the 
same way, except that instead of being lashed to one batnhoo 
and suspended to 4 short ones, it should be suspended by 5 
or 6 sets of lashings to 2 long bambvos parallel to it, or to 6 
short ones running over and across it, as might be found to 

Weight of the 2 wheels 4 cwt. 1 15 bbe. 7 prewes ate 10 

If time permitted, the weight might be lessen men: would be re- 
ed by reducing the circumference of the wheel, quired—12 fer ac- 
the diumeter might be reduced from 5 to4 feet > tual Carriage and 4 
with great advantage. These would enable the | for relief. 
carriages to be more easily and rapidly put | The wheels should 
together. be suspended from 
the naves upright with a bamboo on each side at such 3 
height as to keep the bottom of the wheel well clear of the 
ground, Plate 62 fig. 5; 12 men would be required for 2 
wheels, 4 for actual carriage—2 for relief to each wheel. 


The lashings and fastenings used should be of the simplest 
arrangement, so as not to occupy time in fixing or unfixing; 
broad strong straps with buckles should be employed as much 
as possible, 
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‘Lhe arrangements for the 12 pounder Howitzer would be 
similar, but the piece itself being shorter and lighter would 
only require 16 men to carry it; the carriage and wheels 
would be the same, a handspike should accompany each 
wheel, aud be carried by one of the relieving men, the other 
should carry the wrench, washers and linchpins. Thus each 
9 Pdr. and its carriage would require 48 men to carry it— 
and each 12 pdr. Howitzer 44 men. 


The ammunition must be packed in boxes weighing about 
1 ewt. slung on a bamboo and carried by 2 men to each box, 
(a good Ordnance bullock ought to carry 2 of these boxes.) 
Proposed Stuwage of 9 Pounder Ammunition For the 9 pdr. Gan 


boxes. 


9 Cartringes filled 2 Ibs. 5 oz 
2 Shrapnell shells at 8,,5 ,, 
2 Case shot 11,1, 
4 Round shot ficed 9,,6,, . 
Weight of Box cumplete..... 
Fuzes, slow match, priming gc. . 


ammunition is very 
imilar, and each box 


ach 9 pdr. should 
3 15 have 16 boxes with 
32 coolies for ammu- 
nition giving 128 
‘ounds per gun, and 
ach Howitzer should 
have 15 boxes or 120 
‘ounds ; each 9 Pdr. 
Abstract of the equipment of one Field Battery twould require 2 boxes 
8.9 Pounder Guns with carriages. with pett and spare 


8.12 do. Howttzers do, 
146 Rounds per Gun. tores which would be 
coolies more, and 


120 do, per Howitzer. 
1 Company European Artillery and 500 Por -feach Howitzer would 
ters attuched, require 3 boxes of 
the same sort. Thus each 9 pdr. with its carriage and ammu- 
nition would require 84 coolies, and each Howitzer 80 coolies, 
and allowing 8 spare to the Battery for casualties, a total will 
be required of 500 coolies each, or 1,000 for the 2 Field Bat- 
teries. The 40 Lascars attached to each Company should 
carry 36 rounds for the 9 pdrs. between them, or about 5 
seers each, this would give each gun 140 rounds complete, 
and each Howitzer 120 rounds. The spunges and other 
implements for working the guns should be carried by the 
gunners, 


Total 8 rounds, Total...115 
——S—— ————— 


The 12 Pounder Howitzer using the same 
ammunition, would requira similar boxes a! 
stowage to thuse uf the 43. inch Howitzer. 


The Mortar Battery, must also be carried by men, but this 
is a very simple business, 8 men should. be allowed to each 
Mortar and its bed making a total of 48 men. 
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The ammunition should be packed in boxes similar to those 
for the guns or Howitzers, each box to hold 6 sheMs and a 
a proportion of small stores, the powder to be carried in bar- 
rels by 2 men to each barrel. Each Mortar should have 12 
ammunition boxes, 2 barrels of powder and one store box, 
requiring 30 men each, or 180 for the whole stores and am- 
munition, and 4 men spare to the Battery, and the total 
would be 232 coolies to the Mortars, with 72 rounds per 
piece; these batteries are all complete and independent of 
any Field park, only looking to supply from the grand 
depot, if required, but that would most probably not be for 
suine months. However 6 spare Barrels of powder should 
accompany the force, for fear of accident, which wonld 
take 12 men more, making the total number of conlies required 
Sor the Artill ry 1250. The Stores to be in the Depét should 
be double the equipment. Zhe Reserve Heavy Siege Train 
and Field Buttery must be lett dependent on fatigue parties, 
and elephants tor the former and bullocks for the latter, 318 
bullocks would be available, of these 118 would be required 
for the Ammunition and Stores of the Reserve Battery, and 
200 would be disposable ‘for convoy duty with Ordnance 
Stores to the advance, and would be all that is required for 
that purpose. The number of elephants must depend upon 
their age and size, and this varies so much that, it would be - 
difficult to fix any proportien, besides as the Ammunition to 
be taken would be regulated by the services required, this 
must be left to circumstances and the discretion of the au- 
thorities. 


To sum up the above, all that would be required to. move 
a sufficient body of Artillery in proportion to a Force of 10,000 
men, comprising 24 pieces of Ordnance, manned by 4 Com- 
anies of Europeans, in complete and efficient order, would 
e (as far as the Ordnance Department is concerned) 80 
mules and 1250 coolies: and to bring up the reserve of 6 
Field and 6 Siege pieces only, a set of small elephants would 
be required. 


With respect to the Ordnance coolies, good and strong men 
will b2 required who will have to go through hard work, risk 
and exposure, these men should be well paid, warmly clothed, 
and the families of those killed in action entitled to a pension ; 
each man should get 5 Rupees a month, and a blanket, a red 
cummerbund, and turband at starting. The whole set to be 
under an Ordnance Commissioned or Warrant Officer, each 
gang to a Battery, under a steady Non-commissioned Euro- 
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pean, and the smaller gangs to each piece of Ordnance, under: 
a steady good tempered Private, who should keep them to- 
gether and see that none of the Ammunition was lost or in- 
jured. The best plan would be to depute an Ordnance 
Officer as soon as the eonpeign should be determined on, to 
enlist the number required for the campaign on the above 
terms. The 500 with each Battery should have a Sirdar and 
2 mates. The remaining 250, a Sirdar and one mate. They 
should not be called coulies, but “ Bearers,” “ Ordnance car- 
riers,” or any appropriate title, a great deal is in a name in 
such cases; good men would not enlist to be called cvolics, 


With respect to the Artillery employed, the best rule would 
be to have all Europeans, of at there are plenty available ; 
if some Natives must be employed, let the Reserve Field 
Battery be a Gulundauze Company. The proportion of Offi- 
cers should not be less than 3 Held Officers and 25 Captains 
and Subalterns. Camp Equipage and Baggage should be of 
the lightest description. A small Shouldaree is ample for an 
Officer in such a climate, and the Europeans should be fur- 
nished with Sepoys Paals instead of their own large cumber- 
some tents, every man should have a haversack and canteen 
in carry 3 days provisions if necessary, every man should be 
furnished with a cloak or great coat (which by the regulations 
of the service, Artillerymen do not get now) and also with a 
blanket, each gun’s crew should constitute a mess, and a 
servant as cook allowed to each mess: 2 Nyes and 3 Dobies 
and 1 Sicklygur, to each Company, and no other followers 
allowed, except porters or bullock drivers. Every man should 
carry his own knapsack, cloak, blanket, haversack and can- 
teen ; his weapon should be a sword, his appointments a sim- 

le broad waist-belt. The heavy chakoe should be left in 
Barack: and it would be very advisable to make up a fatigue 
jacket for each man—plain, loose and coming well down over 
the loins, which adds to the comfort, health and activity of 
the men very materially; very much will depend upon the 
selection of Officers ;—professional knowledge, resource, 
and bodily activity are the chief requisites. 


Before concluding this subject it may be as well to observe 
that this Artillery organization is well calculated for Divi- 
sions, which could be regulated by the mode in which the 
Army might be divided —end even were the number and 
calibres of the Ordnance selected different from those now 
proposed, the general principles would hold good, though 
the details might vary. 
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A smart Ordnance Officer and a good Magazine and Arti- 
ficer’s establishment, will be required with the great Park, as 
there will necessarily be much to be done on the march, and 
before entering the Hills, the more Officers and the greater 
proportion of Europeans the better. 


CAMEL BATTERY IN SCINDE. 


Extract from General Orders, by His Excellency Major 
General Sir C. J. Narter, K. C. B., Gocernor in Scinde, 
dated Head Quarters, Hydrabad, 30th June 1843, 


The undermentioned Artillery arrangements will take place 
pending the sanction of His Excellency the Commander-in- 
Chief, or until further orders. 

His Excellency the Governor having had the experimental 
Camel Battery under his own observation in all the opera- 
tions, in wiick this Army has been engaged since leaving 
Sukkur in December last, to which must be added the result 
of the last 2 years experience, he is convinced that Camel 
draught is not suitable for Field Artillery in Scinde. 


The use of the animals for that purpose will therefore be 
discontinued immediately, and the establishment of Camels 
now with Captain Whitlie’s Battery made over to the Com- 
missariat, after selecting 16 for the spare ammunition of the 
9-pdr., and 12 for that of the 6-pdr. Batters, 


Captain Whitlie’s Battery will be thenceforward drawn by 
horses and mules, which will be selected by that Officer 
from the animals now attached to the 6-pdr. Battery, to the 
extent of 56 horses and 57 mules. 


These animals will be sclected alternately by Captains 
Whitlee and Hutt, but as Captain Whitlee bas the heavier 
calibre, he will make the selection of the 1st horse or mule, 
Captain Hutt of the 2nd and so on throughout. 


The Camel drivers of the 9-pdr. Battery will be the Syce 
drivers of the same, on its new organization, continuing to 
receive their present rates of pay. The establishment is to 
be fixed at 1 Syce for each mule or horse. 

Such of the present mule-keepers, who by this arrange- 
ment may become supernumeraries, to receive their discharge 
or to be employed as Sirwans to the Camels now leaving the 
Battery. 
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The Camel harness to be immediately returned into the 
Ordnance Store Department, and Indents forwarded by Cap- 
tain Whitlee on that Department, for the requisite quantity 
of Mule harness. 


These arrangements will be carried into execution under 
the orders of Major Lloyd, commanding the Artillery in 
Scinde, and are to have effect from the 1st proximo. 


RELATIVE POSITION OF WEIGHT CHECKING 
RECOIL. 


Letter from Captain and Bt. Major P. Anstrutuer, C. B., 
Horse Brigade Artillery ; to the Directur of the Artillery 
Depét, Saint Thomas’s Mount, dated Bangalore, 14th 
August 1843. 


In my reply to Lieutenant Ash’s remarks on my pam- 
phlet, written at sea, 12th September 1841, I used the ex- 
pression, “ it is not weight that checks recoil, but the relative 

lacing of weight,”* as an answer to his reasoning in favor o 
Feasy weight to check recoil. 


IL Having this morning tried an experiment which I 
think illustrates my assertion, I send you the result which 
every Officer may verify for himself. 


IIL I turned a gun on its trunnions, placing it on its 
trail, with the right trunnion in the left trunnion box, the 
left in the right box, the muzzle lashed dewn to the eleva- 
ting sctew transom, the breech playing free. The first res 
infore ring jammed against the cheek at 1° elevation, which 
rendered the experiment not so conclusive as I wished ; but I 
contemplate rasping away a tenth of an inch or so, from the 
inside of the cheek, in case of repeating the experiment. 


IV. Atthe monthly Ball Practice this morning, the gun 
so placed was fired at precisely the same elevation as the 
other 6 pounder guns in Battery, and the recoils carefully 
meine 


V. The other 7 pieces recoiled from 4 feet, to 3 feet 9 
inches, and 3 feet 6 inches. 
* Page 216. 
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VI. The inverted gun’s trail rose in the air, the gun went 
gently and freely to the rear a distance of 104 feet, the trail 
coming down to the ground again very gently. 


VIL The second round was then fired, when the inverted 
guns trail again rose, I should say nearly 2 feet, the whole 
glided adistance of 11} feet tothe rear, the trail coming 
down very lightly and gently. 


The gun was then again slued end for end, and fired “ a& 
naturel” when its recoil was 34 feet. 


The result shews, that with the same absolute weight dif- 
ferently placed, recoil may be trebled ; and it might not be 
useless in any future repetition of this experiment to try the 
effect of hanging a couple of hundred weight of shot to the 
breech of the gun when inverted, the trail being still lighter 
then, I think an additional foot or two of recoil might be ob- 
tained, which could not but be satisfactory proof that it is not 
weight that checks recoil, but the relative placing of the 
weight necessary. 
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REGULATIONS FOR THE FORMING, DISCIPLIN- 
ING, AND GOVERNING A COMPANY OF AR- 
TILLERY AT FORT SAINT DAVID, AND FOR 
THE BETTER MANAGING AND KEEPING 
IN GOOD ORDER THE ORDNANCE, SMALL 
ARMS AND MILITARY STORES, TOOLS, UTEN- 
SILS, AND OTHER HABILIMENTS OF WAR. 


Asit is intended to abolish the offices of Gunners, Gun- 
ner's mates, Quarter Gunners and gun-room crew, and to 
enlist in lieu of them a regular Company of Artillery for the 
better defence of our Settlements in time of danger, and for 
the training up a regular and disciplined Corps for the Ord- 
nance Service, We do hereby order for the more easy attain- 
ing this end, that the following Regulations be strictly follows 
ed and observed. 


Ist. That the said Company of Artillery do consist of one 
Second Captain, one Captain Lieutenant and Director of the 
Laboratory, one First Lieutenant Fireworker, one Second 

ieutenant Fireworker, one Ensign Fireworker, four Serjeant 
Bombardiers, four Corporal Bombardiers, two Drummers, and 
one hundred Gunners. 


2d. That the formation of this Company of Artillery shall 
set about immediately on reccipt of this, by Captain 
Delavaux with the approbation of the Governor, and Major 
wrence shall direct the same in the manner most suitable 
to the service, and in conformity to these Regulations. 

_3d._ The Officers and others already engaged for the ser- 
vice of the Artillery, are to be placed immediately in the seve- 
tal ranks they are engaged for, in which they are to continue 
till promoted, unless by committing any crime or offence, they 
shall be broke by the judgment of a Coat Martial, or dis- 
missed by order of the Court of Directors. 


4th. That such of those belonging to the gun-room as 
have behaved well, and can give proofs of their being proper- 
,auulified to serve in the Artillery, be admitted into this 

ompany in such rank, as on trial, the Governor, Major 
Lawrence, the Chief Engineer, or if absent, the next Officer 
of the Artillery may judge them fit for. 

5th. In case any of the Officers, or others belonging to 
the Company of Artillery in Llis Majesty’s Service, under the 
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command of Admiral Boscawen, should obtain leave to stay 
in the East Indies in order to enter into the service of the 
Company, they shall be admitted into such vacant employ- 
ments as the Governor, Major Lawrence and the Chiet En- 
gineer may judge them qualified for, but as it is intended, the 
second Captain is to be an Engineer, no one is to be admitted 
into that rank, who hath not a competent knowledye and expe- 
rience in that profession. It is therefore intended to keep 
that post open till a person so qualiticd is named by the Court 
of Directors, 

6th. In order to complete the Company of Artillery as 
s00n as possible, a sufficient number of young, healthy, able 
bodied, and most sober men from among the Soldiers or otuers 
belonging to the other Companies, are to be taught the eaxcr- 
cise of tue Artillery, among whom it is recommended to have 
as many as possible, who have been bred to the occupation of 
Smiths, Carpenters, or some other trade or business which may 
be of use in the service of the Artillery, as also such as can 
read and write, and seem to have the best capacity to learn 
the several parts of duty proper for the Ordnance service, and 
as soon as they shall have made a sufficient progress in the 
Artillery Exercise, they shall be discharged from the 
Companies to which they belong to, and entered into the 
Company of Artillery, and promoted in it according to ther 
merit, aud that there may be always a supply of men proper 
to recruit the Company of Artillery, Major Lawrence, and we 
Chief Engineer, are to take care that a suflicient number of 
men qualified as above as much as possible, be continually in 
structed in the Artillery discipline for that purpose— our in- 
tention being that the Company of Artillery be always cour 
plete, and in case any person admitted into the Company of 
Artillery misbehave, so as not to be fit to continue in ut, be 
shall on the judgment of a Court Martial, be cbliged w 
serve the remainder of his time in the Company he was takea 
from. 


7th. So soon as the Company of Artillery consists of a su 
ficient number of Officers and Gunners to do the duty of the 
Guoner and gun-room crew (which it is strongly recommend- 
ed may be as svon as possible) the office of Gunner, and of 
all belonging to the gun-room are to be abolished. 


8th. On abolishing the offices of Gunner, and others be 
longing to the gun-room crew, the Governor is to order tle 
Company’s Storekeeper, or some other proper person among 
the Covenanted Servants to act as Military Storekeeper, 10 
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whom the Gunner is to deliver up all the Ordnance, Carri- 
ages, Arms, Powder, Shot, Shells, Tools, Instruments, and 
other Stores and Habiliments of War under his care, which 
the Military Storekeeper is to receive, and take into his charge, 
and to make an exact inventory of the same, distinguishing 
what part thereof is in service, and where in service, from 
what remains in Store, Major Lawrence, the Chief Engineer, 
or if absent the next Officer of the Artillery, are to survey the 
whole, and to make report of the condition thereof, and this 
inventory and Survey, signed by Major Lawreuce, the Chief 
Engineer, or if absent the next Officer of the Company of 
Artillery and Storekeeper, are to be laid forthwith before the 
Council. 


9th. The Military Storekeeper is likewise to take possession 
of the gun-room, and different Magazines where the Military 
Stores, have been usually kept, a convenient part whereof is 
to be set apart fora Tasoratacy, of which, possession is to be 
delivered to the Director of the Laboratory, for a place to pre- 
pare the Military fireworks in, such as making and oe 
cartridges, fixing shells or grape shot, preparing fuzes, quic 
match, carcasses, fire-balls, signal rockets, port fires, or other 
fireworks of a Military nature, or for experiments which may 
be necessary for the service. 


10th. The Military Storekeeper is to keep an exact account 
of all Military Stores received into his charge, as also of all he 
delivers, he is to receive none but by order of the Governor 
and Council, nor until they be surveyed by Major Lawrence, 
the Chief Engineer, or if absent the next Officer of the Artil- 
lery, who are to certify the quality of such stores before he 
receive them, and if any of them prove defective in quality or 
damaged, report thereof is immediately to be made in writing 
to the Governor and Council setting, forth the nature, degree, 
and cause to the best of their judgment of such defects or 
damage, that such Stores if bought or contracted for in the 
country may be returned, or if received from Europe, or any 
of the Settlements abroad, an account thereof may be trans- 
mitted tothe Court of Directors, and to the President and 
Council of the place they came from, that the Company may 
obtain satisfaction for such defects or damages; and all Stores, 
&c. issued by the Storekeeper shall, if they be returned to 
him, undergo the same survey and report, before he give his 
receipt for the same. 


llth. The Military Storekeeper is to keep an exact list or 
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Register of all Ordnance, whether the great Guns, Mortars 
Rovals,Cohorns or Peterrarocs, as well brass as iron belonging 
to the Company at Fort St. David, whether they be at the 
head Settlement, or at the Subordinates, or on board of, or 
belonging to any of the Company's vessels, expressing their 
several natures, lengths, and weights, with their dimensions at 
the base, trunnions, and muzzle. Major Lawrence, the Chief 
Engincer, or if absent the next Oflicer of the Artillery are to 
assist the Storekeeper in a general survey of Ordnance, in 
making the register, and shall distinctly set down which of 
them are employed in service aud where, and which of them 
are in store, and if any of them be found unserviceable, it must 
be particularly remarked against such pieces in the repister— 
copy of this register signed by Major Lawrence, the Chief 
Engineer, or ifabsent the next oflicer of the Artillery and Store- 
keeper, is to be kept by the Governor, and another such copy 
by the Major or Officer Commanding the Companies, a third 
by the Chief Engineer, or if absent the next Officer of the 
Artillery en the spot under the Major, and a fourth to be 
sent home, and at the end of every year a new survey and 
register of the Ordnance is to be made, and copies of it made 
out, signed, and distributed in like manner. 


12th. The Military Storekeeper is to keep under his care 
all the small arms, and other Military weapons, as also all the 
ammunition, tools and utensils necessary for the service of 
the Artillery, or for the small arms ; all Gun Carriages, in- 
gredients for making fireworks, and in general every thing 
necessary for the service of war, except such parts thereof as 
it may be proper to be kept under the care of the Director of 
the Laboratory, of which he is to deliver no part to any per- 
son whatsoever without an order of Council, except on ur- 
gent occasions when an order from the Governor, Major 
Lawrence, the Chief Engineer, or if absent the Officer then 
Commanding the Companies, shall be a sufficient: warrant to 
him, but he shall make report in writing of what Stores he 
shall have delivered by virtue of such order to the Council, 
the first time it is held, and the Director of the Laboratory is 
to actin like manner with relation to the Stores under his care 


13th. The Storekeeper shall keep a set of correct books by 
way of Journal and Ledzer, in which every article under his 
care must have a separate head, he is to take care the entrics 
he fairly made, and the hooks continually posted up, that he 
may at all times be ready to shew to the Governor or Council 
the state of every or any article he or they want to be in 
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formed of, he is likewise to keep a book into which he is to 
enter a copy of every order he shall receive for the delivering, 
or receiving any Stores under his care, he shall likewise copy 
into the same book, all letters he shall write or receive re- 
lating to them, as also all contracts made for the furnishing 
of Artillery, Arms, Military Stores, &c. together with all sur- 
veys and indents. 


14th. The Storekeeper shall at the end of every year, make 
up a general rest or balance of all Military appurtenances 
under his charge, in which he is particularly to explain the state 
of every article, how employed and what remains in store, 
the whole is at the same time to be surveyed in the presence 
of Major Lawrence, the Chief Engineer, or if absent the 
Officer Commanding the Companies, aud the next Oflicer of 
the Artillery, who are to certify such survey, making the ne- 
cessary remarks thereon, by distinguishing what is fit for ser- 
pai or what is not, what can be repaired and made fit for 
service, from what ought to be condemned as_ irreparable or 
not worth the expence of repairing, that the latter may be 
sold, or otherwise disposed of as the Council may think fit to 
order, a like rest and survey is.to be made at all times on the 
death, resignation or removal of the Storekeeper, that the 
former Storekeeper or his estate may make good to the 
Company all deficiencies, and that the new Storekeeper may 


at his first entering upon his office, know what he is accounta- 
ble for. 


15th. The Storekeeper is to take care that every thing un- 
der his charge be kept in repair, and in the best manner to 
prevent damage or waste ; when repairs are wanting, he is to 
give immediate notice thereof to the Council, that they may 
give proper orders for them to be made, and when there is a 
want of Stores or other necessaries for the Military, he is to 
make timely application for them by indent to the Council, 
who if they think proper are to order the same to be sup- 
plied, if they consist of materials usually bought in the coun- 
try, or to transmit the said indents to Europe by the first 


conveyance, if they consist of articles usually supplied from 
thence. 


16th. When any Military Stores are received, or any ex- 
penses are made in repairs or otherwise by order of the Coun- 
cil, under the direction of the Military Storekeeper, he shall 
lay an account certified by him of such Stores bought, or such 
expenses made, monthly or oftener before the Council, who 


approving of the same, are to give Warrants to the Military 
Paymaster for the payment thereof. 
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17th. Copies of all books kept by the Military Storekeeper 
are to be sent Home yearly in the Company’s Packets. 


18th. The Director of the Laboratory is to have possession 
of proper places for the preparing, preserving and safe keep- 
ing of all necessaries proper for the Laboratory, and to have 
an apartment as near it as may be convenicnt, that he may 
have it the more under his mspection and care, he is to be 
allowed such assistants as may be necessary for the business 
of the Laboratory, and is from time to time to give notice to 
the Governor, Major Lawrence, or the Chief Engineer, of the 
number of assistants he may want, who are to appoint them 
only from among the Company of Artillery, taking care that 
none but sober men be chosen for that purpose, but the Di- 
rector of the Laboratory may name for his chief assistant on 
all occasions any one of the said Companies, not above the 
degree of Serjeant, on whose skill and care he can rely. 


19th. All such of the Company of Artillery as are employed 
as assistants in the Laboratory, shall during the time of such 


employment be excused from other duty. 


20th. The Director of the Laboratory is to order and regu- 
late the Laboratory, and all works which shall be fitted up, or 
repared therein, and to see them carried on in the most 
skilful, diligent and complete manner, and that there be no 
waste or embezzlement inthe Company's Stores, and that none 

be made use of but for the Company’s service. 
1st. The Director of the Laboratory shall at the first taking 
possession of the places assigned for his use, make out an In- 
ventory of all stores, ammunition, tools, utensils, ingredients, 
or other necessaries, which he is to sign and acknowledge the 
reccipt of the same from the Storekeeper, on their being de- 
livered to him; this inventory and receipt he shall deliver to 
the Military Storekeeper who is to return a duplicate thereof 
igned by himself to the Director of the Laboratory, who shall 


signec 
enter the same ina register book kept for that, and other 


purposes hereafter mentioned. 

22d. The Director of the Laboratory is from time to time 
to indent for such working tools, utensils, moulds and imple- 
ments, as also for such ingredients and materials as are used 
and proper for making, preparing, compounding and fitting 
up Laboratory stores or Military fireworks, whether offensive 
or defensive, or for signals. This indent he is to deliver to 
the Governor, Major Lawrence, or the Chief Engineer, who is 
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to lay the same before the next Council, who if they think 
proper are to order the Storekeeper to deliver the whole or 
yr of the contents of the said indent to the Director of the 

aboratory, taking his receipt for the same, but in cases of 
urgent necessity the order of the Governor, Major Lawrence, 
or Chief Engineer, to the Storekeeper for delivering what may 
be indented for by the Director of the Laboratory, shall be 
sufficient, but the Storekeeper is to make report thereof in 
writing to the Council at their next sitting. 


23d. The Director of the Laboratory is always to keep in 
readiness such ammunition, stores or fiestas, as may be 
wanting for the ordinary service of the Garrison, and to con- 
duct the business of the Laboratory in such manner, and with 
such foresight as never to be unprepared at a short warning, 
to furnish the Garrison in time with all that may be necessa- 
ry todefend the place in case of sudden attack, or attempt to 
surprise it, he is to prove all shells to see they be serviceable 
before they be filled, and if any of them prove unfit for ser- 
vice, they are to be kept apart toserve to throw as dead shells 
at the exercise of the mortars, or to be otherwise disposed of 
as the Council may order, but they are on no account to be 
made use of for live shells in the Company’s service, unless 
on a survey by Major Lawrence, the Chief ani and 
next Principal Officers of the Artillery it be judged safe so 
to do, 


24th. The Director of the Laboratory is to keep the key of 
the Laboratory, and such other places as may be allotted for 
him to keep safe the Ammunition, ingredients, fireworks and 
stores, &c. under his charge, he is not to suffer any of them 
to be opened, but with the greatest care to prevent accidents, 
and no work is to be done in the Laboratory but at due hours, 
and by daylight, unless in cases of most urgent necessity, 
and he or his assistant is to take care that every day when 
any work is done in the Laboratory, that before the door be 
shut, the shelves, tables, chairs, benches and floor be swept 
clean and mop’d or swab’d with water to prevent accident, 
and that the sweepings be thrown into water and carried out, 
and laid at a proper distance from the buildings. 


25. When there is a greater quantity of live shells or 
other Fireworks or Ammunition in the custody of the Direc- 
tor of the Laboratory, than it may be convenient or safe to 
remain in the places allotted for them, he is to apply to the 
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Governor, Major Lawrence, the Chief Engineer, or if absent 
the Otficer Commanding the Companies, that such part there- 
of as cannot conveniently or safety be kept by him may be 
delivered to the Storekeeper, who is to receive and give his 
receipt for the same, and the Director ef the Laboratory is to 
see that all Ammunition and Fireworks and Stores whether 
in his own keeping, or that of the Storekeeper, be stowed in 
the best manner in the Magazines to prevent accidents, or 
their being spoiled by damp or otherwise, and it shall be his 
duty from time to time to visit all the Military Magazines, to 
see the Stores are preserved in the best manner, and in case 
he finds any neglect, or that any thing is necessary to be done 
to the Mayazines for the better preservation of the Stores, he 
is to give notice thereot in writing to the Governor, who is 
to lay the same forthwith before the Council that they may 
order the needful to be done. 


26th. No Foreigner whether in our service or not (except 
such as hath been admitted.into it by the Court of Directors) 
nor no Indian, black, or person of amixt breed, nor any 
Roman Catholic of what nation soever, shall on any pretence 
be admitted to sct foot in the Laboratory, or any of the Mili- 
tary Magazines, either out of curiosity, or to be employed in 
them, or to come near them, so as to see what is doing or 
contained therein, nor shall any such persons have a copy 
or sight of any accounts or papers relating to any Military 
Stores whatsoever. 


27th. The Director of the Laboratory is to keep a regular 
account in his register book, of the receiving, delivering and 
expending of every thing under his care, and once in every 
three months or oftener if necessary shall lay in writing before 
the Governor and Council, Major Lawrence, the Chief En- 
gineer, or if absent the Oflicer Commanding the Companies, 
a state of the Stores under his charge, with a demand for such 
materials, utensils, ingredicnts and stores as may be necessary 
for carrying on the current service of the following quarter, 
and at the end of each year, such an account shall be made 
for the whole year, copy whereof must be sent Home as is 
directed above with regard to the Military Storekeeper, and 
as it may so happen, that the Director of the Laboratory may 
not understand Book-keeping well enough to keep these ac- 
counts in a clear and distinct manner, if no person proper for 
this purpose belongs to the Company of Artillery, the Govern- 
or is on application of the Director to appoint one fit for this 
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purpose from among the Company’s Covenanted Servants to 
assist him, who is to be a sober, discreet person, and one 
whose secrecy -nd fidelity can be depended upon. 


28th. That the Director of the Laboratory and his assistant 
shall diligently, carefully and properly instruct in the whole 
art of making Military Fireworks for real use in every branch, 
without concealing any part thereof, all Officers belonging to 
the Artillery, and such Officers and Cadets belonging to the 
other Companies as are willing, and are desirous to be in- 
structed ; as also such Cadets and Gunners belonging to the 
Artillery, as have the best disposition to be instructed, and are 
employed, or intended to be employed in the Laboratory, or 
be in any way promoted in the service of the Artillery, in 
which care shall be taken to choose out the soberest and most 
intelligent persons, whose fidelity and attachment to the ser- 
vice of the Company can be most relied on, and all persons 
instructed in the business of the Laboratory, shall first receive 
an order of the Governor, and Council, Major Lawrence, the 
Chief Engineer, or if abscnt the Officer Commanding the 
Companies, to be so instructed, and shall then be personally 
employed in the actual making and preparing all sorts of Fire- 
works, and for greater certainty that no part thereof is con- 
cealed from them, the Director of the Laboratory is to enter 
fair into a book, all receipts of compositions, titled with the 
uses for which they are designed, with the manner of com- 
pounding, preparing, fitting and making up all parts of Mili- 
tary Fireworks, whether compositions, machines or cases, and 
the said book shall be an Office book, to be inspected by all 
such as are ordered or permitted to attend the Legacy as 
above and are willing to be instructed therein, and the Go- 
vernor, Major Lawrence, the Chief Engineer, or if absent the 
Officer Commanding the Companies shall each of them have 
a duplicate of the said book, but no other copies either in 
part or whole shall be given to, or taken by any other person 
whatsoever. 


29th. When Labourers are required to work in the Military 
Magazines or Laboratory, they shall be taken from the Com- 
pany of Artillery only, and such labour shall be deemed as 
tours of duty, and in extraordinary cases where the labour 
may exceed the duty of the rest of the Garrison, such a com- 
pensation shall be made to the persons so employed as the 
Governor and Council shail judge equitable and reasonable, 
and the Council is to act in the same manner with regard to 
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any Artificers belonging to the Company of Artillery when 
employed as such, in the service of the Artillery. 


30th. The Officers of the Company of Artillery are to take 
care to teach all persons belonging to the said Company in 
the practice of Gunnery in general, as the manner of serving 
and firing all sorts of pieces of Artillery, whether designed for 
the throwing of shot, shells, stones, grenades, carcasses or 
other Fireworks, they are to teach tiem the use and construc- 
tion of all the instruments used for pointing or levelling great 
guns, or mortars, and to exercise them at convenient titnes 
in the hitting marks, whether point blank, or at any degree 
of elevation, together with quick firing, for which a proper 
quantity of Ammunition is to be allowed, they are likewise 
to instruct them in the making gabions and fascines, with 
the manner to use them in malig batteries or breast-works, 
as also the manner of making intrenchments, whether for 
defence or approaches, and they are likewise to teach them 
the manner to mount or dismount cannon or mortars, and to 
remove them from place to place, at which they are to be 
exercised at proper times, but so as not to over fatigue them, 
or give them a disgust to the service, but the knowledge of 
this exercise is necessary as in time of danger, no other assis- 
tance can be got to do this work. 


31st. The Artillery Company is likewise to be tanght and 
perfected in the Military exercise of small arms in all its parts, 
in the same manner the other Companies are taught, and is 
to be reviewed and exercised in common with the rest of the 
Garrison towards the end of each month, they shalt likewise 
go+through a general exercise of the Artillery once in each 
month, at which the Governor or some one of the Council, 
Major Lawrence, the Chief Engineer, or if absent the Officer 
Commanding the Companies shall be present, and twice at 
least in every year they shall perform a general exercise to fire 
at marks, and throw shells in presence of the Governor or 
second, Major Lawrence, and the Chief Engineer, and to 
encourage such who perform the best, the Council may order 
suitable premiums. 


32d. The Company of Artillery is to do garrison duty in 
common, and in proportion with the other Troops, and so 
many Officers and Gunners are to mount daily as may per- 
form the duty on the platforms and bastions, as was done by 
the gun-room crew heretofore, and in all respects the Com- 
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any of Artillery is to be employed as is practised in His 
Majesty's garrisons of Gibraltar and Minorca. 


38d. Nodeserter from any nation whatsoever is to be en- 
tertained in the Company of Artillery, not even a British 
subject, who mey have once deserted from His Majesty’s or 
the Company’s service, although he may have been pardon- 
ed for his desertion, nor any Roman Catholic, and if any 
person belonging to the Company of Artillery marry a Roman. 
Catholic, or his wife become a Roman Catholic atter marriage, 
such personshall be immediately dismissed from the Company 
of Artillery, and be obliged to serve the remainder of his time 
in one of the other Companies, or be removed to some other 
ef the Company’s settlements to serve it out there, if the 
Council think 6t.. 


34th. Captain Delavaux with the approbation of the Gor 
vernor shall regulate the clothing for the Artillery, which is 
to be of blue cloth out of the Company’s warehouses, with 
red cuffs and facings and brass buttons, with a cap or hat, 
which shall be provided by the Captain and paid for by the 
Company in the same manner as ordered in the 22d and 23d 
articles of the Military Regulations, and the said Company 
shall be armed in the manner most suitable to the climate, and. 
the nature of their services, 


35th. The Company of Artillery is to be paid in the same 
manner by the Military Paymaster as directed by the 17th,. 
18th, and 19th Articles of the Military Regulations, 


36th. In case of the death of any person belonging to the 
Ccmpany of Artillery, the effects of the deceased are to be 
taken care of as directed in the 25th Article of the Military: 
Regulations. 


37th. The Commissioned, Non-commissioned Officers and 
Gunners belonging to the Company of Artillery are to be 
promoted, broke, punished or confined according to the seve- 
ral Regulations made for the Military in the Company’s ser- 
vice at Fort St. David, with this distinction, that where an 
Officer or Gunner belonging to the Artillery is to be tried, so 
many of the Officers belonging to the Artillery as conveni- 
ently can, shall be of the Court Martial, and in all tours of 
duty, the Officers of the Companies and of the Artillery Com- 
pany are to roll together according to their ranks and seniority, 
go far as is consistent with the nature of their different servi- 
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ces, and are to have the same Military honors done them, and 
those who serve in the Artillery may be promoted in the other 
Compani in case of vacancies, as may those who serve in the 
other Companies be promoted to vacancies in the Artillery 
Company, but not unless they have made themselves com- 
pletely masters of the business and service of the Artillery in 
all its branches, and give good proofs of their knowledge and 
experience therein to the satisfaction of the Governor, Major 
Lawrence, Chief Engineer, or if alsent the Officer Command- 
ing the Companies, 


38th. All the posts where cannon or mortars are mounted or 
intended to be mounted, shall be visited once in every week 
or oftener by one of the Commissioned Officers belonging to 
the Company of Artillery, who is carefully to inspect the 
Artillery at thoee parts, that the Ordnance with their carriages 
and other appurtenances be kept in the best order, and if he 
observes any damage, decay, waste or embezzlement therein, 
whether from neglect, the injury of weather or other causes, 
he is to make immediate report thereof in writing to the 
Major, who is to acquaint the Governor therewith, that such 
damages or waste may be forthwith remedied, and means 
used to prevent the like for the future. He is at the same 
time caretullv to observe if there be any damage or decay in 
any of the Fortifications or works, and to make report thereof 
in like manner through the Major to the Governor, that they 
may be forthwith repaired, 


39th. The above Regulations are to be strictly complied 
with in every article, and made public in such manner that no 
one may he ignorant of their contents so far as he is concem- 
ed therein, and as it may be proper to make further regul 
tions for the Company of Artillery at Fort Saint David, than 
can at present be foreseen, more especially with relation to 
Detachments sent to the subordinate Garrisons, or on Partics, 
it is hereby left to the discretion of the Governor and Coun- 
cil, with the advice of the Major or Officer Commanding 
the Companies to make such further regulations, which they 
may from time to time amend or alter for the good of the 
service, provided such further regulations, alterations ot 
awnendments be not contrary to, or inconsistent with the abore 
regulations. 


It is ordered that the Company of Artillery in the East 
India Company’s service, consist as follows. 
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To reside where the Company’s service may require. 
1 First Captain and Chief Engineer at £200 per annum. 
'To resi le at the chief Settlement or its Subordinates. 


1 Second Captain and Second Engineer ..... 150 
1 Captain Lieutenant and Director of the La- 
boratory...eeee sees eee eee ee ence eeees 100 
1 First Lieutenant Fireworker......0. +++ 75 
1 Second do. Led eeiars sees oc OU 
1 Third do. RAN eerie 50 


eooo 0° 
oooo 2 


4 Serjeant Bombardiers at. ...- 

4 Corporal Bombardicrs.. ...++ 
100 Gunners... cece ee eeees 
2 Drummers... .-eesereeveeee? 


115 men exclusive of the Chief Engineer. 


aa Ricnanp Cuayny. 
» ) H. Govex, &e. 
London, 17th June, 1748. 


APPOINTMENT OF BENJAMIN ROBINS, ESQ. 
AS ENGINEER GENERAL, AND COMMANDER- 
IN-CHIEF OF ARTILLERY. 


No. 15. 


Ovr Prestpent AND CouNciL AT Forr Saint Davin. 


1. Being determined to have our Possessions and Estate 
put in as perfect security for the future, as we are able, by 
making such additions to, and alterations in the Fortifications 
and works at our several Settlements in the East Indies, and 
the Island of Saint Helena, as may render them defensible 
against the attacks of any European or Indian enemies, we 
have in order thereto, appointed Benjamin Robins, Esq. in 
whose integrity and capacity, we have an entire confidence, 
our Engineer General, as likewise Commander-in-Chief of 
the Artillery, and that you may be fully apprized of our in- 
tentions in employing him, we have here inserted his instruc- 
tions, and we direct that every article in them, so far as they 
relate to Fort Saint David at its subordinate Settlements, be 
as fully complied with, a8 if they were particularly addressed 


474 


to you, and we further recommend and direct, that in any 
matters which may have been omitted in these instructions, 
you give him all possible assistance and furtherance, and we 
particularly direct, that if any doubts sball arise about the 
meaning or import of any of the articles contained in these 
his instructions, he himself, as best acquainted with our in- 
tentions, shall be appealed to for the sense of them. 


TO BENJAMIN ROBINS, Ese. 


“We the Court of Directors of the United Company of 
Merchants of England, trading to the East Indies, having 
by Commissions under the Company’s seal, appointed you 
Engineer General of all our Settlements in the East Indies, 
and our Island of St. Helena; as likewise Commander-in- 
Chief of the Artillery during the time of your stay at any 
of our Settlements or places, and of all persons, intended 
for its service ; you are therefore to proceed on the ship 
Grantham, now bound to Fort St. David on the coast of 
Coromandel, and observe and follow the undermentioned 
instructions, and all such others as we shall at any time 
hereafter think necessary to give you.” 

1. “ You are to procced first to Fort St. David, next to 
Fort St. George, next to Fort William in Bengal, next to 
Bombay, and are to call at St. Helena in your return to 
Europe, and if, in your passage from one of these places 
to another, you can without too great a loss of time, call in 
at any other of our subordinate Settlements on the coast of 
Coromandel or Malabar, you are permitted in that parti- 
cular to be guided by your own discretion, but we particu- 
larly recommend Vizagapatam to your attention.” 

2. “In all these places you are carefully to examine the 
Fortifications, and to take an exact plan of the present 
works, after which you are to form a scheme of such ad- 
ditions or reparations as shall on the consideration of all 
circumstances appear to you to be most expedient. Two 
copies of this plan and scheme you are to send to us by the 
two first convevances, together with the nearest estimate 
you can form of the expense, you are besides to transmit to 
us at the same time such descriptions and explanations, as 
may the better enable us to judge, both of the present con- 
dition of the place, and of the advantages of the alterations 
proposed, and are to remark every circumstance, that may 
occur to you for facilitating the execution of your plan— 
and for the better directing of your judgment in all these 
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“ matters, you are to have free access to all books and 
“ papers in the custody of our ,Governors and Council, 
“ where any deliberations, resolutions, projects, estimates of 
“ accounts relating to our Fortifications are entcred.” 


3. “ By our orders of the 17th June 1748 (copies or 
which are herewith delivered to you) We have made a new 
“ Regulation of our Military Force, and have directed the 
“ establishment of a Company of Artillery at Fort St. David, 
* Fort William and Bombay, and we being desirous that our 
“ Artillery, on which the security of our Settlements so much 
* depends, may be in the best condition possible, do appoint 
“ you to examine how far these new Regulations of the 
“ Artillery have been executed ; We theretore direct, that, 

without any pay or profit thence arising, you during the 
time of your stay at any of our places shall’ have the chief 
command of the Artillery therein, and of the persons in- 
tended for its service, whether they form a co 
“ gun-room crew, or by whatever name they 
“ed, these you are to see trained to the use 
“ mortars in the manner you shall appoint, 
“ allot what quantity of Ammunition you judge necessary for 
“ that purpose, and you are also to form a plan for this exer- 
“ cise, which you are to deliver to the Governor or chief at 
« {oor leaving each place, and which is punctually to be fol- 
“ 


lowed by the Officers of Artillery, till other directions shall 
“be given by us.” 


“ 


« mpany, a 
are distinguish- 
of cannon and 
and you are to 


4. “ You are besides to examine the small arms, cannon, 
“ mortars, carriages, ammunition and Military Stores of every 
“kind, which are in any of our Magazines in the places 
“ where you shall be, of all these you are to make exact in- 
“ ventories, noting what part is decayed, unserviceable or de- 
“ fective and what changes or additions are necessary to be 


“ made, either at the places or stores, for the better defence 
“ of the place. Two copies of these inventories or remarks, 
“ you are to transmit to us by the two first conveyances ; in 
“ taking these inventories you are particularly to observe 
“if our instructions of the 17th June 1748, with regard 
“to the accounts to be kept by the Storekeeper, be 
mS Pnetpally complied with, if they are not, you are to de- 
“ liver to the Storekeeper a copy of your own inventory, and 
“are to direct him in the manner of entering his future 
“receipts and deliveries. And you are expressly ordered 
“ to declare to him, that our directions for the keeping these 


“ 
“ 


z 
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accounts, and the transmitting copies of them Home, shall 
be rigorously followed for the future in every Article.” 


5. And we hereby empower you to suspend or dismiss 
any of our Officers or private men in the Artillery, that you 
shall think unfit for our service, transmitting to us the rea- 
sons of the suspension or dismission ofany Otlicer as atore- 
said, and you are to appoint other Officers in their stead, 
until our pleasure is known.” 


6. Tf during your stay in India, any of our places should 
be threatened with an ‘attack, either from an European 
enemy, or from the troops of the country, we in that case 
leave it to your discretion to repair to such of onr Settle- 
ments, where either from the neizhbourhood of the enemy, 
or from other considerations, you shall conceive your advice 
and assistance, may be of most advantage to our interests, 
and on all these emergencies, we shall direct our Governors 
and Council, that they shall admit you to be present, and 
to vote at all consultations, where any Military proceedings 
are considered.” 


7. © In all our places that you shall visit (except Calcut- 
ta in Bengal) we choose that you should avoid any great 
and expensive work till you have our further directions, 
but where the dclay is apparently mischievous, and where 
you are fully satisfied in your own judgment, we authorize 

‘ou to direct immediately what reparations or changes shall 

e made, either in the fortifications, the warehouses, the 
Artillery or in any other article connected with the defence 
of the settlement, having a particular regard, that the ware- 
houses, if possible, may be situated in convenient and secure 
places within the Fortifications, and the Magazines secure.’ 


8. “ And, to avoid the unnecessary expence which con- 
fusion and mismanagement may occasion in the works you 
may Carry on in consequence of these, or of our subsequent 
instructions, you are empowered in all cases to appoint 
inspectors at cach working place, over each branch of 
work, these are to have an eye upon the work, and are to 
take a daily account of the number of workmen employed 
under them, and no payments to workmen shall be allowed 
to the Paymaster, but corresponding to certificates of these 
inspectors, examined and countersigned by yourself, we 
further direct that you appoint to joint inspectors to be 
present at the delivery of all materials and the Paymaster 
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« shall not pay for these materials, but on the joint certificates 
“* of these inspectors examined and countersigned by you; 
* of all these certificates you are to keep copies by which you 
* are to examine the Paymaster’s accounts, which he is to 
« deliver to you every month, and if upon this examination, 
“ or for any other reasons you are dissatisfied with his con- 
*« duct, you are to require the Governor to remove him from 
“ his office of Paymaster, which requisition of yours, the 
-“ Governor will be directed to comply with, and if any per- 
*< son employed in the works, whether our own servant, or 
’ € an Artificer of the country, does not behave to your satis- 

* faction, you are authorized to remove him from his employ 

“ in the works, and if he be our Covenanted Servant you are 

“ tocertify to us, the reasons for which you displaced him.” 


9. “ As we are resolved to throw up some works about 
“ the Town of Calcutta, for the better defence of its inhabit- 

ants, agreeably to our letter of the 17th June 1748, a copy 
“ of which is herewith delivered to you, you are therefore on 
“ your arrival at Fort William to consider of a plan for that 
purpose, in forming this plan you aze to endeavour, that it 
“ may be of such a nature, that without any material change 
“in the general disposition and without demolishing the 
“ works that will first be raised, the whole may afterwards be 
wrought into a more complete fortress ; when after mature~ 
“ ly weighing all the circumstances necessary to be considered, 
“ you have formed your plan for the works about Calcutta, 
“* and have made an estimate of the time, expence, matcrials 
“ and workmen necessary to complete it, and have determin- 
“ ed with what part to begin, and in what order to proceed, 
“ you are then to lay the whole before our Governor and 
“ Council, and to require them to prepare the money, mate- 
“ rials and workmen, and to issue the proper orders for carry- 
“ ing on the work, which requisition of yours they will be 
* directed to comply with.” 


10. “ That you may be the better enabled to execute the 
« various articles contained in these instructions, we have 
“sent with you Mr. John Barker, Nathaniel Carrington, 
«© Charles O'Hara, Sampson Morrice, Charles Knapton, and 
** Philip Glass to be your Assistants, all whom are to be there- 
“ fore entirely under your directions, to be employcd as 
“you shall order, and for their diet we direct that twenty 
“ pounds sterling per month be allowed ‘you over and above 
“ the appointment in your contract, but as the said allowance 
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is calculated for six persons, therefore a proportionable 
abatement is to be made in case of the death or dismission 
of any of them, and we farther allow Mr. Barker forty 
pounds sterling per year, andeach of the others twenty 
pounds sterling per year by way of salary, till such time 
as you quit them on your return to Europe, after which 
they are to be entertained in our service, on the same foot- 
ing as our other servants in the like rank that is to say, Mr. 
Barker to take his standing as a Factor, from the time of 
his first landing in India, and the others to take their 
standings as Writers from the same time ; on your return 
to Europe you are to leave them in such of our Settlements, 
where you think they will be most useful, we reserving to 
ourselves the power of fixing them afterwards either in 
Bengal or on the coast of Coromandel or Malabar, if besides 
these persons you carry with you, you shall think it neces- 
sary in any of our places to have the assistance of any other 
of our servants or officers, you are empowered to make use 
of them in the manner you shall find most expedient, pro- 
vided if they are above the degree of Writers it be with 
their own free consent—and every one of our Covenanted 
Servants thus employed by you shall not thereby be depriv- 
ed of any of the advantages of rank, pay, allowance or ad- 
vancement, which he would have been entitled to other- 


wise.” 


11. Ifyou are obliged to leave any of our places, before 
the works you have begun are completed, you are autho- 
rized if you think it expedient, to leave one or more of your 
Assistants behind you, whom you are fully to apprize of 
the nature of your design, and of the manner in which you 
intend it to be erent those whom you thus leave, are to 
keep a regular journal, in which they are to enter daily, 
the quantity of materials received, the number of workmen 
employed, the payments made, and the progress of the 
work, for which purpose they are to have free access to all 

arts of the works, and to all accounts and papers relating 
thereto, and if at any time they observe that the work is not 
carried on conformable to your plan, or that there are any 
irregularities in the payments, or misconduct in the work- 
men, they are to make their complaints in writing to the 
Governor and Council, and are to pray that proper orders 
may be given for the remedy of those abuses, copies of all 
these complaints they are to enter re; ularly in their jour- 
nal, which journal is afterwards to be elivered to you, and 
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“ by you to be transmitted to us, reserving a copy for your 
“ own use, you are during your absence to allow each of 
* your Assistants for diet money three pounds, six shillin 
* and eight pence sterling a month, over and above their 
“ salary, and as an encouragement to them to behave faith- 
* fully in this employment, you may assure them that on 
« your representing to us their fidelity and diligence, the 
** may depend on being considered by us in the manner their 
** services shall deserve, but if contrary to our expectation, 
** any of them should upon these or other occasions fail in 
“ the integrity, or assiduity expected of them, you are em- 
« powered to remove them from their employ, and to send 
« them to Europe by the first convenient shipping, certifying 
* to us at the same time the reasons for their dismission.” 


12. “ That the works begun or projected by you, may 
“ not be interrupted by any casualty that may happen to 
« you, we direct you to draw your designs upon a large scale, 
« and to be very explicit in your description of their differ- 
* ent parts, and if, from the particularity of the construction, 
“ there are any works citendel, where it may be supposed 
“ that drawings are not alone sufficiently instructive, you are 
« in that case to cause large and durable models to be made 
“ of them, which models together with copies of your plan, 
“and all the descriptions, directions and estimates relatin 
“ thereto, you are to deposit with our Governor and Couned 
« of the place where the works are to be carried on. 


13. “ You are carefully to correspond with us, and to 
inform us of the progress you make, and of the manner in 
* which your different employments are executed, and of the 
“ behaviour of those we send out under your direction, and 
“ as you are furnished with proper instruments, you are to 
“ take all fitting opportunities to observe the longitudes and 
latitudes of such places as you shall visit, and likewise the 
variation of the compass as often as you conveniently can, 
and when you are not immediately busied in our other 
services, we expect that you should not omit pursuing any 
“ enquiries which may occur to you, that may tend either 
“ to the improvement of Geography and Navigation, or to 
“ the advancement of other branches of useful knowledge, or 
to the support and enlargement of our commerce and in- 
© terests in the East.” 


14, “ We have provided several mathematical instruments 
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* and other particulars for your use, according to the enclosed 
* Jist, which on your departure from India are to be deliver- 
« ed to the Governor and Council at any of our Settlements 
« gs may be most convenient to you.” 


II. The same Civil and Military honors are to be paid to 
Mr. Robins as to the third in Council, and as you value our 
future favor, you and all our servants in general are, as well 
in your private as public capacity to behave in such a manner 
to him, as may facilitate the execution of his plan. 


III. Mr. Robins is under covenant with us to continue in 
India until the dispatch of the last ships from the place where 
he shall be resident between the months of January and 
March 1753-4, and if he loses his passage outward-bound he 
is to continue in India until the same time in 1754-5. During 
the time of his stay at your Settlement you are to pay him 
for his own and his menial servant's subsistence, and instead 
ofdiet moncy, after the rate of ten pounds sterling for every 
calendar month, to commence from his first sisival at any of 
the Company’s Settlements. 


IV. Which as well as the several allowances mentioned in 
the before going instructions, are to be computed and paid at 
the rate, We permit Bills of Exchange to be drawn upon us 
on account of our Covenanted Servants. 


V. Upon removing from your Settlement to another, you 
are to certify to what time Mr.Robins and his Assistants have 
been respectively paid their said allowances, and in failure of 
such certificate, the Governor and Council of the place where 
they are resident shall be governed in their payments thereof, 
by a certificate to that purpose under the hand of Mr. Robins. 


VI. Over and above the allowances aforesaid you are to 
discharge all the expences he shall be at for himself, assistants 
and servants in going from place to place, by sea or land, as © 
well as all extraordinary expences incurred by him in the exe- 
cution of the trust we have reposed in him, which said ex- 
pences not having been otherwise before paid him, are to be 
paid on his certifying the particulars to you under his hand. 


VII. That we may have a full and distinct view of all the 
charges and expences that will attend the carrying our Engi- 
neer’s schemes into execution, they are to be carried to ac- 
count under a new head, to be erected in your books for that 
purpose, ; 
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VIIL You are to provide for Mr. Robins and his Assist- 
ants aconvenient apartment or house in the Fort or else- 
where, as may be most conducive to theservice, and agreeable 
to him. 


TX. Upon Mr. Robins’ discharging his Assistants on his 
return to Europe, and there being thereupon in consequence 
of the 10th para. of his instructions to be on the foot of Co- 
venanted Servants, they are then to enter into the usual cove- 
nants, and write to their friends in England to give the cus- 
tomary security. 


X. We observe that Thomas Heath whom we sent out a 
writer to be trained up under Mr. Delavaux, is represented 
as not having a turn to the profession of an Engineer, and is 
therefore stationed under the Accountant at Fort St. David, 
we direct that Mr. Robins have a trial of him, and if he finds 
him incapable or unwilling toassist him that he be sent Home 
on one of the first ships. 


XI. The several mathematical instruments, and other arti- 
cles provided for the service of the Engincer, are to be left 
with the Governor and Council at any of our Settlements as 
may be most convenient to him on his departure from India. 


XII. We have appointed Robert Barrowcliffe, a smith, 
and Israel Selfe, a carpenter, to proceed with, and be under 
the direction of our Engineer, they have contracted to serve 
five years from the time of their landing at any one of our 
Settlements, from which time they are to be paid sixty 
pounds Serve pe annum, each in full for their respective 
services, when Mr. Robins leaves India, they are toserve the 
remainder of their five years where they may be most useful 
to the Company, you are to be governed as to the rate of ex- 
change, and the manner of paying them according to the 

. directions we have given with regard to Mr. Robins and 
his Assistants in the preceding part of this letter. 


We are, 
Your loving Friends, 


(Signed) W. Baxer, 
Cis Ricup. Cuannry, 
CRS } R. Draxs, &c. &c. 


London, 8th December, 1749. 


482 


PETARRAHS FOR BANGHY PARCELS. 


Letter from Lieut. H. Conoreve, Madras Artillery, to the 
Post Master General, Madras, dated Tutocorin, 4th June 
1838. 


Actuated by a notice which has lately appeared in the 
public prints of the Presidency, intimating the desire of the 
Supreme Government, that some method should be obtained 
by which the Petarrah used for the conveyance of Banghy 
parcels may be rendered water-proof : I have the honor to 
forward for your consideration, a few observations, and sug- 
gestions for compositions impermeable to water ; along with 
ten plans for an improved vehicle for the conveyance of the 
letters, packets, &c. If you are of opinion that any of these 
may prove serviceable, I request you will have the goodness 
to take such measures as you may deem most expedient to 
put them to the proof, and forward them to higher authority. 


The Petarrah in use at present, I believe consists of a square 
wicker basket, and the only precaution taken to guard avainst 
wet, I think, is one or two folds of wax cloth, as an envelope: 
betore I enter into a description of what I consider improve- 
ments upon this, which as it stands at present, has nothing to 
recommend it further than its portability; I shall take Icave 
to lay before you a list, with a concise account of some of the 
Most common water-proof substances, which has as yet come 
to light, and as I proceed, I shall endeavour to show in what 
manner they may be made to answer the end in view. ‘Ihe 
vegetable gums or resins offer a very wide field for choice, in 
the preparation of a solution for washing skins, cloth, &c., sv 
as to render them impervious to water: amongst these the 
first in order is 


Caoutcnouc or Inp1an Rusper, 


which is the viscous juice of a tree belonging to the family of 
Euphorbia, and which, within these last few ycars, has been 
ascertained to flourish in Assam, Ceylon, and other parts of 
the Indian Empire. This substance, after being properly pre- 
pared, is capable of being made use of in a variety of ways, as 
a defence against wet, owing to its peculiar softness and elas- 
ticity, and not being subject to the action of air, water, or 
indeed the greater number of the chemical agents. The 
solution of Cuoutchouc in any of the vegetable oils may be 
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used with the greatest effect as a varnish for washing the Pe- 
tarrah, 


Amongst other vegetable productions the different kinds 
of resins and gums may be tnrned to account, by mixing them 
up into a dammer with cocoa-nut or other vegetable oil, asa 
varnish for the cover of the Petarrah ; and there are certain 
leaves, and barks of trees, upon which water has no power of 
resting, but rolls off in large globules, as it would down the 
side of a piece of wax or grease. Cork ranks next to the 
resins, but its properties are too well known to need descrip- 
tion here. 


Stick lac, seed lac, lump lac and shell lac, are all vegetable 
juices partaking in some degree of the properties of Caout- 
chouc. 


ANIMAL Matrers 


next fall under notice, but they are so numerous that I shall 
merely subjoin alist of a few of them, without entering into 
an account of their several qualities, further than remarking 
that those that are noticed may be made use of in preparing 
the water-proof Petarrah. 


The wings of birds in all probability furnish the best exam- 
ple of an arrangement of animal matter as a security against 
wet, and we are taught to look upon oil as a specific almost, 
from the curious circumstance of the feathered race being 
furnished with glands full of it, near the inner extremity of 
each wing, from which they are enabled to take their flights 
in the heaviest rain, by anointing the coverts of the wings with 
the contents of that little magazine. 


LIST OF ANIMAL MATTERS IMPERMEABLE TO WATER. 


Horn cut into sheets. 
The cured gut of animals. 
The coat of the bladder. 
Seal skin. 

Shark’s skin. 

Elephant’s skin. 
Parchment. 

Cow’s skin. 

Deer skin. 

Elk skin. 

Turkey’s maw. 
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Sheet tin. 

Sheet copper. 

Sheet ieee 

Tale. 

White lead mixed with oil. 


The following compositions are offered as varnishes for the 
covers of the differeut kinds of Petarrahs, which will be im- 
mediately described : they are all warranted water-proofs, 


COMPOSITIONS. 


Ist. 
Solution of Caoutchouc in Cocoa-nut oil, 
2d. 
Dammer, of Shell-lac and Cocoa-nut oil. 
3d. 
Turpentine, Lime, and Cocoa-nut oil. 
4th. 
Pitch..... 5 parts. 
Resin.... 6, 
Tallow.... 1 ,, 
Bees’ wax 5 yy 
5th. 
Shelllac.. 2 parts, 
Wax Bees’ 2. ,, 
Tallow..... 1 5, 
6th. 
Glue common 6 parts. 


Reed cigves 36 io 
7th. 
Glazier’s putty. 


Having now shewn several different compositions, I shal 
proceed to explain ten plans of an improved Petarrah, to any 
one of which those mixtures are applicable. 


Plan 1st.—I would here suggest that the basket be furnish- 
ed with quadruple covers shutting over each other, but in 
direct contrary ways—so that in whatever position the Petar- 
rah is held, there will always be a roof with overlapping sides 
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uppermost: no water in this case can possibly find a passage 
to the interior, unless the flaps were so close as to admit of a 
capillary rise; but this is more than improbable, and even if it 
did take place, the vertex of the parabola of fluid would never 
attain the top of the flap’s side—these four covers should be 
made of osier work of the lightest description, covered with 
cloth well saturated in the Caoutchouc solution, or parchment, 
or oil-cloth, or a skin of Indian rubber itself, or any of the 
foregoing water-proof substances. Or in place of the wicker 
work frames, thick oil-cloths may be substituted, bent into 
the proper shape and well joined at the corners. 


To make security doubly sure, it might be advisable to 
fasten a curtain of water-proof cloth to the interior of the outer 
cover and half way down its inside ; when this is drawn tight 
and fastened below, it is the most perfect safeguard against 
the passage of water to the interior.—Plate 63, Fig. 1. 


. . * sue * 
As the above drawing illustrates the’position of the four 
covers in relation to each other, it is necessary to add another, 
to shew the situation of the curtain.—Fig. 2. 


It will be very evident that no water can rise between the 
two outer cases, as the water-proof curtain running across the 
space between them, entirely precludes its admission. 


Plon 2d4:—A double sided basket with a double sided roof 
orcover, the hollow space between the double side to be 
stuffed with sheet cork. —Fig. 3. 


The exterior of the Petarrah to be covered with water-proof 
cloth. : 


Plan 3d.—A light tin box with sliding cover, the slide 
uppermost 3 the whole to be enveloped in a water-proof fold- 
ing, tying below : the interstices between the folds of the tie 
to be filled with putty or sealing wax.—T'ig. 4. 


Pian 4th.—A common case or basket, or one of the pre- 
ceding plans, guarded from the weather, by an umbrella roof 
of any of the water-proof substances. The end to be bell- 
shaped, that in the event of the apparatus falling into a river, 
it will float on its base without the inside getting wet, and 
should it sink, the inward air, like that in the Diving Bell,” 
will prevent the ingress of water to the detriment of the 
enclosed Petarrah. —lig. 5, : 

The side of the bell to increase in weight and thickness as 

X 
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it descends, and the case inside to swing on hooks, to ensure 

the centre of gravity and the line of direction being about the 

lowest point ; in order that the umbrella, if it happens to fall, 
” may always descend on its base. 


Plan 5th.—A light wooden deal box of a cylindrical shape 
and bored out of one piece of wood opening, with a screw top; 
the threads of the screw to fit tight and be occasionally wasb- | 
ed with Dammer No. 3, made rather softer than before pre- | 
scribed: the whole to be enclosed in a water-proof cover of 
skin or any other of the described substances, fastening un- 


derneath and defended by former precautions.—Fig. 6. 


Plan 6th.—A Petarrah whose frame work is made of light 
wood or osier and glazed oil cloth ; the cover to have a dou 
ble edge and lined with green baize ; the lower half of the 
box to have a single edged rim to fix into the groove of the 
upper half; this rim should alse be covered with baize, the 
glazed oil cloth to hang down from the base of the roof of the 
cover, and to tie underneath the whole. N. B. ‘The serrated 
edge follows the circumference of the basket which is circular. 
—Plate 64, Fig. 2. 

Plan 7th.—A_ basket covered with the scaly coat of the 
Indian Ant-eater, or that of the Alligator; whereby a tiled 
roof is obtained for the Petarrah.—Fig, 3. 


Plan 8th.—A_ cylindrical box made out of one piece of 
wood, with a thick leather plug, or bung, or cork, which 
screws down hermetically, to any degree of tightness.—Fig. 4. 

A bar to run through the rim of the box, to answer the 
purpose of a fulcrum for the screw, which plays throngh the 
threads of a female one bored in it ; the screw is cleated to 
the bung, by a nut and bar below. 


A water-proof cover lies over the upper half of the cax. 


Plan 9th.— A tin case with double cover and_ curtains 
made of any of the water-proofs.—Fig. 5. 


It must be very evident, on looking at the diagram, that 
not a single drop of water could make its way to the packets 
in the case, as the cross curtains made of a water tight mate- 
rial connect the sides of the boxes together, the covers fit 
closer together than above represented. I have left so b 
a space, to show the principle as clearly as possible. I con- 
sider this the best plan of the whole. 


Plan 1)th.—A double bag of Caoutchouc, taoulded on $ 
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globe of pottery ; the neck of each circular bag to project 
through the bottom of the other, or rather, a small portion of 
it; to retain the two bags in their proper relative positions, 
this, however, may not be necessary at all.—Fig. 6. 


As you may perhaps be averse to interfering with the trial 
of these plans, before they have been laid before the Supreme 
Government, or Post Master General in Bengal, by whom 
the advertisement proffering the reward for the discovery of 
that which they aim at, was, I understand issued, I will thank 
you to forward them, as soon as you possibly can, to Cal- 
catta, that no one may anticipate me in the application of the 
preetples, for an improvement upon the Petarrah, which I 

ve herein brought forward, 


In conclusion, I beg you will have the goodness to favor 
me with a few lines in reply to these, informing me of the 
nature of the opinions upon the subject-matter of this letter 


Letter from Lieut. Concreve, Madras Artillery, to the Post 
Master General Madras, dated Tuticorin, 11th June, 1838. 


{n continuation of the subject of my last communication 
regarding an improvement on the Banghy Petarrah, I have 
again the honor to address you. 


The enclosed is another plan for the basket, combining the 
Principles of one or two of those previously advanced ; and 
with it, L offer a composition, which I apprehend is but little 
known, though employed for the purpose in question almost 
universally in China. It may be prepared of any es i of 
elasticity, and consistency, and I think will be found of mate- 
hal service in perfecting the basket. 


Ircquest you will have the goodness to forward this letter 
to Calcutta, to the Post Master General of the Bengal Pre- 
sidency there. 


Plan 11th.—Consists of a case manufactured from any of 
the previonsly described materials, with four covers shutting 
over each other, all in opposite directions, with curtains cross- 
Ing diagonally, the void spaccs between their respective sides, 
and fastened below to any degree of tightness by leather straps 
e€abuckles, ‘The curtains to be made of Caoutchouc cloth, 
or leather well saturated in any of the water-proof substances 
or rather mixtures. ‘The outlined, elevation of the basket 
itis hoped, will sufficiently illustrate the principle. It is not 
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of course intended that the basket itself should possess spaces 
like those shown in the drawing; on theeontrary each cover fits 
closely over the collateral one: the contrivance thus becomes 
a perfect labyrinth, if the term may be here applied, and it 
is rendered wholly impermeable to water, air, or any other 
chemical agent, excepting fire. The double sides in the 
diagram point out the surfaces under which the straps are 
drawn and fastened, and they should be as flat and lie as corm- 
pact as possible. A pyramidical or conical roof may sur- 
mount the outer cover, to divert the rain. —Fig. 7. 


I annex a notice of the ingredients of the celebrated Chinese 
water-proof preservative 5 and as the materials are easily pro- 
curable, it might be worth while employing it for the end 
in view. a 


The Chinese water-proof elastic preservative, is nothing 
more than a compound of the thickest description of caster 
oil and chunam thoroughly amalgamated ; it may be, by the 
addition of either of the ingredients, brought to any degree 
of consistency, from the water-proof wash proper for the 
exterior of bags, boxes, &c. to the thick elastic India rubber- 
like substance, which in itself is a fortification against the at- 
tacks of anything extraneous or external which may threaten 
to injure whatever it may have behind it. 


CORRECTION OF AN ERROR IN THE SKETCH 
OF THE BATTLE OF MEEANEE. 


Letter from Brevet Captain Rosyrt Henvensox, Madras 
Engineers, to the Adjutant of Artillery, Madras, dated Camp 
Kuratchee, 24th October 1842. 


In the plan of the Battle of Mceanee* which accompanied 
my letter of the 25th February last, the Ist Bombay Grent 
dier Regiment is represented in rear of the 12th Bom- 
bay N. TL. in which I was guided by information received 
at the time. From subsequent information however it sp 
pears that such was not the case, and that the proper position 
to be assigned to the Ist Grenadier is on the left of the 13ch 
N.I. [beg therefore in justice to the Grenadiers, that 2 
my former letter and plan were published in the Ma:lras At 
tillery Records, this letter may also be sent tu the same p= 
riodical for publication. 


* Page 403 and Plate 58. 
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REMARKS ON THE CONSTRUCTION OF LIGHT 
FIELD CARRIAGES BY MAJOR ANSTRU- 
THER, C. B. 


Letter from Captain and Brevet Major P. ANStRUTHER, C.B. 
forse Artillery, to the Director of the Artillery Depét, 
Saint Thomas's Mount, dated Bangalore, 6th October 1843. 


I have the honor to forward the following remarks, with 
three plans accompanying, for insertion in the Artillery Re- 
cords, if you judge them worthy, and the Brigadier Com- 
mandant sees no objection. 

In page 282 of the Proceedings of the Special Board of 
Artillery Officers, a note states “ Details not given” of the 
calculations by Colonel Tennant. These are of course simple 
and easy, but I hope it will save some time and trouble if you 
will print in the Records the accompanying sketch of the 
trail. 

The way to cut this out of the timber is shown clear: 
enough in page 283, but for drawing it on paper, the sketch 
now send you plate 65, will certainly be more simple and con- 
venient to any ong who may have to draw Gun Carriages as 
frequently as [ have lately been doing. 

It is an elevation of the trail of the 9 pdr. and 6 pdr. gun, 
and 24 pdr. and 12 pdr. howitzers, with a table of dimensions 
in the order of succession in which it is most convenient to 
draw them. Perhaps the Gun Carriage Manufactory will add 
the weights of the Carriages, deducting the axle and axle 
bed, also the traversing handspike, giving also separately the 
weight of the elevating screw. ‘This with the valuable in- 
formation in page 299 will leave us little or nothing to desire 


feearding these trails. 

ut it will be said, these trails are already obsolete, a late 
order directs that the Artilleries of all India shall conform to 
the pattern in use with the Royal Regiment. Before pro- 
ceeding to remark upon the working of this order, I will 
just mention, to comfort my comrades, that it is not likely long 
to operate to our detriment, we know that the Royal Artil- 
lery Officers who served with our Troops in China have ad- 
mitted the advantages of the metal nave, ring tire and other 
points of difference between us, and we see that Captain 
Grant has lately introduced a9 pdr. with great success, dif- 
fering very slightly from what we have used during the last 
8 years, we may therefore hope that the spirit of improve- 
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ment will rid us before long of the wooden naves and _ streak 
tires, heavy guns and_ great windage. Apropos, has not a 


newspaper error crept into the Artillery Records on the sub- 


ject of this gun? It is statcd that the bore is 475; inch. 


Should we not read 4°16? Can the bore be only +-0625% 
Even the 9 pounder carronade has bore of 4°14 windage ‘04 
or ‘08. 

But to return—In obedience to the order to adopt the 
Royal Artillery pattern, we have constructed a Carriage wholly 
of Saul timber, and a beautiful structure it is, but we cannot 
drag it along. 


ewts.| qrs. | bs. gor bs. | 
The Royal Artillery Carriage fora 6 
pounder weighs...+esr eee rteer 8 3 
Our copy executed in Saul wood . d As fe) 
Difference against t 3 2) 15 407 | 
Che Royal Artillery Limber weighs; 8 0 5 901 i 
Ours, same pattern Saul timber... | 13 Oo | 17 | 1473! 
Difference against us... 5 0} 12 572 
Sum of these two differences.! 8 2 | 27 979 
\ 
| { 


These Carriages are constructed at Woolwich of Oak wich 
we have not. ‘Ihe nave is of Elm, which we do not possess, the 
felloes are of ash, not found in India, If we are to adbere to 
their pattern and to build with Sant wood, we must have larger 
horses or more of them. 

ewts. qrs. Ibs. 
For, our carriage so built weighs......12 10 21 
our limber, oe eee fee cere cere 130 1 
OUT ZFUN, oes eee ees ee ene 6 0 0 
40 rounds of ammunition........ 2. 3 22 


Total. .34 2 4 


Now 6 English horses are allowed to be able to draw 50 
ewt. and 8 English horses to draw 36 ewt. I think it evident 
that 8 Arabs or Persians to 344 is less than proportion- 
ably suflicient—L have omitted the two men on the lim- 
per, and all side arms, small stores, &c. so that I am sure 
the calculation is within the mark—By the bye, the Bengal 
Members in this same calculation put down carriage and 
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limber as 13 ewt. vide page 29, 1456 tbs.—But it should 
have been, vide page 299........2325 ,, their calculation 
being wrong by... .. cee eee eee 869 55 

Ithink I have said enough to prove the impracticability of 
our adopting the royal pattern carriage, for want of their 
wood, I will now comment on the Special Board's carriage 
and limber—The Board unanimously condemned the use of 
Teak wood in cheeks and axletree beds,—I fully concur ia 
the letter of this decision, not in its. spirit—Iad they con- 
demned the use of all wood in ehecks and axletree beds, I 
had agreed with them, but when they condenmed the only 
wood procurable in Southern India, in favour of a heavier 
wood which will cost double what ‘Teak does, it is worth our 
while to enquire if every thing had been done to minimize the 
bulk of the carriages to increase their strength, to avoid per- 
forations which of necessity weaken the beams, in fact whe- 
ther the failure of Teak was owing to badness of timber, or 
faulty construction. 


Let us see how the 6 pounder carriage was constructed— 
assume 30 inches radius of wheel— ‘The constructor beds his 
axle ina beam of 54 inches deep 6} broad—This raises the 
lower edve of the trail 3°1928 inches—Why? Because, he 
says iron axles bend under the shock of firing —But they bend 
because they are weak, and are weak only because they are 
long, the length is given only beeause your gun rides so high 
Itrequires lateral base—So if you shortened the axle you 
need not bed it in wood—A beam 11 inches deep is then laid 
on the axle bed, raising the trunnion centre to an additional 
height of 11-7047 inches, a band is passed under the axle and 
4 oles are drilled right through the wood, two in front of 
the axle, two in rear—these holes are one inch in diameter, 
and the beam being 3 inches thick you have a thickness on 
each side of the bolt of 1 inch of wood eleven inches deep—of 
course this will not stand much. 


The next step is to bore ahole in the trail 29 inches distant 
from the trunnion centre, into which an elevation screw tran- 
som bolt is inserted —When the gun is fired the portion of 
force producing recoil which is insufficient to raise the gun 
and carriage on the trailend as a centre, isstill suflicient to raise 
the breech on the trunnions as acentre, it does so, the axle 
Teturns to the ground if it has risen, but the breech has a ten- 
dency to rise—If there be a cascalle loop, it cannot rise but 
the force tending to raise it, is all exerted on that portion of 
the trail which is abore the elevating screw .transom bolt, 
tending to pull such upper part away from the under; if 
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there be no cascable loop, the breech does rise, and in falling 
again, it inflicts a blow on the transom tending to drive the 
portion of the trail underneath the transom bolt away from the 
upper—In cither case, only half the depth of the wood is used 
to resist the force. 

This of course gives—It is 27 inches distant from the sup- 
port of the axle and 72 inches distant from the support on the 
ground, it is only helfthe depth of the wood and when it 
breaks, we say the wood is bad—no doubt, all wood is bad, 
but it has not yet had fair play—Let us see whether a carriage 
cannot be constructed which as it shall have a trail 3 feet 
shorter, with no perforations whatever, may be built with 
wood furnished by our own country and yet stand proof, for 
we will employ every fibre to resist the shock it is exposed ta, 
not waste half the resistive strength by misconstruction. 

Assume as before 30 inch radius of wheel—I would shorten 
the axle, if I could afford it, but as many think it a matter of 
itaportance that the gun wheels should travel in the exact 
track of the limber wheels, which I confess I do not, I must 
build a limber if I alter the span—I therefore retain in the 
experimental carriage I am now building, a length of asle of 
44:4 inches, and this renders considerable scantling necessary 
in the iron of the axle, I therefore give 3 inches square bar. 


On the sketch I forward, of the Special Board’s trail for 
Field carriages, plate 66, draw a horizontal line 30 inches 
above the plane of ground—Where this cuts the upper side 
of the trail, draw a line perpendicular to the lower surface, 1} 
inches in length for the rear side of the axle, parallel to the 
lower side draw a line 3 inches long for the lower surface of 
the axle and complete the 3 sides of a square by aline parallel 
to the first—The distance from the axle to the point U. of 
the Special Board’s elevation (copied in mine) is 55 inches, all 
above the line of 30 inches high, or very nearly all, I will cut 
away—lI will use three inch plank fortified by two transoms 
which however shall not cause any perforation’ whatever—The 
two cheeks of the trail shall be bolted on to the lower surface 
of the axle by two axle bands, secured by 4 screw nuts to 4 
band plate passing under the lower surface of the trail—My 
present idea is to have the cheeks of the trail bronght inside 
the trunnion supports, but it is possible I may see ground to 
alter this. 

The next thing to beconsidered is the connecting the tran 
nions and axle-—This I propose to do as follows.—Swing the 
gun borizontally—bring a3 inch square bar as close a8 You 
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can to the under surface of the metal of the gun, parallel to the 
trunnions and directly under them, and measure the distance 
between the lower surface of the trunnion and the upper sur- 
face of the axle bar. 

If the diameter of the piece at the trunnions be 7°5 and the 
diameter of the trunnions 3, clearly °75 of an inchis the 
necessary thickness of metal under trunnions, I say metal for 
I propose to use all the iron formerly expended in weakening 
the cheek of the trail, to form a trunnion support of solid 
wrought iron—Two such trunnion supports, 74 inches apart 
will make the sole connection between gun and axle-—The 
centre of the axle is not the place where it will break I there- 
fore will not leave the whole 3 inches square at the centre 
but cut out such a notch as supposing the axle’s lower surface 
to form an angle of 20° with the horizon, will allow the gun 
to lie point blank. 

The remaining points connected with the construction will 
be better understood from the accompanying drawing, plate 
67, which shews my present notion of what my carriage shall 
be, though I am by no means sure that some alterations will 
not suggest themselves during the course of construction-—All 
the pintail fittings, traversing handspikes &c.—sball be the 
same as now used, I will bolt the two cheeks of the trail to- 
gether by bands tightened up as required with screw nuts 
and have no perforation whatever, except at the lower end at 
the trail handles, and as my trail will be much shorter, stronger 
and lighter, 1 hope it will be adopted. 


If it should be adopted, it will require a limber of the old 
Madras pattern—The Special Board decided that the limber- 
ing hook should be attached to the axletree bed, as had been 
the case in Bengal and Bombay, how this has been found to 
answer in the other Regiments I do not know, but a fair trial 
has proved its unfitness for the use of our own Horse Artillery 
—I say for the Horse Artillery, because thongh the present 
mania for assimilation has fixed that there shall be no differ- 
ence between the Limbers of Horse and Foot Artillery, the 
nature of the animal employed in draught points out that a 
wide difference ought to exist in the construction of the car- 
riage. 

A bullock is said to draw all the better for having a consi- 
derable weight on his neck, but it is quite the reverse with a 
horse, he is pressed down and jaded by a small weight placed 
on his neck, ard our own limbering hook being placed at the end 
ofaperch, 22 inchesin rear ofthe axletree bed, we never found 
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those inconveniences which Majors Craigie, Coghlan, Pew, 
Grant, and Abbott, all agree in stating the Bengal Lorse 
Artillery did find, and w hich they all agree in considering as 
conclusive of the often argued point whether pole or shatt 
driving is the best—All theseOtlicers say that the pole system 
is very objectionable, because of the weight on the horses’ neck, 
and forno other reason, but there is no necessity for having 
any weightat all on the horses’ neck or back, the’ Madras pats 
tern limber placed very little weight on the collar, but the Spe- 
cial Board's limber brings a vast additional weight on the 
horses’ neck in pole draft, on his back in shafts. 


One Madras member of the Special Board pointed out this 
error to his colleagues, who replied that stowing all the shot 
in the rear part of the limber boxes would obviate the objec- 
tion, but’ experience has shewn that this is not the case. and 
the troop which was furnished with limbers of their construe- 
tion has lately exchanged them for our old pattern limber, 
fiuding that the other galled the horses withers and distressed 
them very much, placing I6!bs additional weight on each 
horses’ neck —IfL were to build a limber I would even length- 
en the perch placing the limbering hook about 8 inches fur- 

ther back thi un in the old Madras pattern, so we should have 
hardly any weight at all on the horses’ necks and the whole of 
the reasoning in favor of shafts would fall to the ground. 


The trail being placed under the axle, instead of being on 
the top of it, is clearly about 3 fect shorter and if it were then 
limdered up to the new pattern limbering hook, fixed to the 
axletree bed, the wheels of the gun and limber would be so 
close together that the men who -limbered up could not get 
between them [ understand the motive of the members of 
the Special Board for so placing the limbering loop was, that 
they expected greatly to facilitate draught by” shortening the 
distance between the gun and limber : wheels, my proposed 
shortening of the trail will effect this without throwing any 
additional w cight on the necks of the horses, and will give us 
the same facility of turning in a small space as we enjoyed with 
the old fashioned limbers, the new pattern as laid down by 
the Special Board Ihave frequently seen lock, in fact you 
cannot reverse a line of guns, only 15 yards distance apart, 
with the new limbers—more space is required. 


Twill now advert to an objection which I expect will be 
made to this carriage by the only Officer who has Wace red me 
with a reply to my former writings, and whose opinion Tam 
therefore more anxious if possible to carry with me, than 
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that of any other Officer of the arm—I mean Lieutenant Ash, 
Bombay Artillery. 


Tle will probably think my carriage too light. 


For, in his Remarks on a 24 pounder Howitzer c: 
appended to Major Coghlan’s letter to Secretary Mi 
Board, 15th April 1840, we find the following reasonii 


mn ” 
ace 
lage, 


tary 


© The recoil and strain which a light gun occasions to its 
“ carriage is always much greater than that of a_ heavier gua 
“ of the same bore, because there is less dead weight or power 
of resistance.” 

ae The light gun therefore should not have too light a car- 
riage. 

Here Lieutenant Ash, consistent “ advocate for heavy 
proportion of dead weight” uses the word “ light” as if it were 
synonymous with “ weak” which is not granted. 

His argument stands thus—The strain is greater, therefore 
the carriage must not be too light. 


T argue that it cannot be too light, provided it is strong 
enough, and I think he will admit that the word light here 
used would be advantageously exchanged for the word * weak.” 

If Ican make the trail strong enough to resist the shock of 
recoil, I can always at pleasure diminish the distance the gun 
and _ carriage shall recoil to, either by placing the trunnions 
further in rear of the axle, if Iam to build for the present faul- 
ty construction of gun, or by placing the trunnions well in 
advance of the centre of gravity of the gun, if I cast my own 
piece, on more correct principles than now obtain—either way 
} greatly increase the pressure of the trail upon the ground 
which will check recoil as it should be done, without adding to 
the weight my horses must drag. 

This has always appeared evident to me, perhaps the easy 
experiment which proves the converse of it will provethe truth 
of this theory more plainly than argument. 


Take two 6 pdrs. on carriages exactly alike. Reverse one gun, 
so as to bring the muzzle over the elevating screw, the right 
trunnion in the left trannion hole. The reverse:! gun has the 
preponderance of the breech pressing down the upper end of 
the trail, that beyond the axle, the other gun as usual employs 
that preponderance to press down the lower end of the trail. 


* Page 201. 
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The weights are equal, but the reversed gun will recoil three 
times the distance of the other. It will be three times as 
easy to limber up. For the same weight which it is difficult 
to lift to limber up, is all useful for checking recoil, but the 
dead weight is useful only to increase the number of horses 
necessary for each piece of Artillery. 


Lieutenant Ash says® “that the present carriage is too light 
“ is manifest from the circumstance that one began to crack at 
“an clevation,” &c. &c. Now it cracked because it was weak, 
not because it was light. He proposes a new pattern of car- 
riage, of which I should like to see a drawing, but which is to 
be 120 Ibs. heavier than that in use. 


We are at issue, I say the way to strengthen a gun carriage 
is to diminish its bulk, to substitute metal for wood, to avuid 
perforations. Lieutenant Ash proposes to increase the dead 
weight. I think we have more dead weight already than we 
can manage. Let us see, 


ewt. qrs. Ibs. 
0 


A gun—6 Pounder..... svecesees 6 O 
Saulwood carriage R. A. pattern....12 1 21 
9 limber aa oeeeld 0 #17 
40 rounds of ammunition.......... 2 3 22 
34. 2 4 


Deduct 90 Ibs. placed on the horses’ 
HECK. See dsclareeewe wesc 0 oS 6 


33 2 26 


Divide by 6—gives.......... 5 2 I4 for the weight each 
horse in a team of 6 drags.... 0 2 9 must be added for 
men on the limber, making... 6 0 23 total. 


Griffiths says 6 horses can drag 5 cwt. each—we give them 
6} very nearly—and our pole horse carries (Griffiths page 
157.) stone lbs. 

Weight carried by riding horse....15 13 
Add weight of pole...........6.. 3 3 


Total....19 2a horse is I 
think sufficiently loaded with nineteen stone up and drag- 
ging 63 cwt. 


* Page 201. 
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EXTRACT FROM A MEDICAL NARRATIVE OF THE DETACH- 
MENT OF MADRAS ARTILLERY, WHICH WAS EMPLOYED 
IN THE LATE WAR IN CHINA IN 1840, 41 AND 1842 ; COMPIL- 
ED FROM THE REPORT OF THE MEDICAL OFFICERS EM- 
PLOYED. 


Letter from Surgeon J. P. GRANT, dated Chusan, 1st January 1841. 


“The troops here were much reduced during the first 6 
weeks after our arrival by diarrhoea, which might be attributed 
to exposure to the sun and damp night air on duty, sleeping 
on the greund in tents or in bad quarters, want of good food, 
and the quality of the water being different from what they 
had been accustomed to.” 


“When the crops began to ripen in the middle of August, 
and the surrounding paddy fields became nearly dry, exhala- 
tions of noxious vapours generated a great number of cases of 
fever of the types already alluded to, and I regret to say latel 
several cases of dysentery ; many of the patients who first suf- 
fered from diarrhoea were attacked with intermittent fever, the 
one disease alternating with the other. In some of these cases 
which have lately come under my observation, men, who had 
recovered from either and been on duty for some days, on 
being again attacked with dysentery, ~vere in so low a state 
that active remedies could not be pursued.” 


“ The range of the thermometer in this harbour during the 
month of August was,” 


Between decks. In the poop cabin. 
; max, min. max, min. 
From Ist to 7th 880 82° 87° 800 
» 8 to15 88° 80° 86° 79° 
» 16 to23 86° 78° 84. 78° 
» 24 to31 86° 80° 840 76° 
and in September up to this date, 
Between decks. In the poop cabin. 
max. min. max. min § 
From Ist to 7th 6° 80° 829 750 ag 
» 8 tolS 88% 78° 86. 73° az 
» 16 to25 82° 74° 80° 72° SS 


“Since the 16th instant, on which day Capt. Anstruther 
of the Artillery was captured by the Chinese, 4 parties of this 
tachment have gone in search of him, several men of these 
parties had been previously ill with diarrhoea or fever, and 
trom being in such a debilitated state had relapses, or have 
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been attacked with dysentery. In fact the men of this force 
generally are in so debilitated a state that I believe I may say 
there are few of them could go ten miles in heavy marching 
order without suffering from it afterwards.” 

« The sick ef the Detachment of Madras Artillery have 
been well supplied with poultry until within the last 5 days. 
The consummé soup supplied among the medical comforts is 
poor and not palatable. I have gencrally added fowl! or duck 
or byuilit soup to it, which, with the addition of two ounces of 
rolong for each man makes very good soup. It is exceeding- 
ly fortunate we brought so good a supply of the bouilli from 
Madras for the use of our Detachment.” 

“ The European sick, Officers and Privates are sent om 
board the Ship “ Rustomjce Cowasjee” under my charge.” 


« The Detachment of Artillery still encamped on the same 
ground we first took vp. The other corps are encatnped on 
the hills in the vicinity, up to this date only one death has 
occurred among the Europeans and Natives of this Detach- 
ment here, although the proportion of sick in both has been 
very great. ‘The other corps here have not been so fortu- 
nate.”—-28th September, 1840. 

Both the Europeans and Natives of this force are daily 
becoming more emaciated and less able to withstand attacks 
of any discase ; dysentery has made awful havoc among the 
Europeans of the force within the last 5 weeks. It is the 
same kind of dysentery which proved so fatal to the Euro- 

eans at Rangoon, the result of bad food and exposure to 
malaria and moist night air in tents or bad quarters. It may 
be denominated scorbutic dysentery.”—19¢h October, 1840. 


“The prevailing diseases during the half year have been 
fevers, of which there have been intermittent quot. 308 cases, 
do. tert. 53, do. ephemera 21, do. continued 2, diarrhea 83, 


and acute dysentery 46.” 


Letter from Assistant Surgeon J. Mrppiemas, dated Hong 
Kong Harbour, 1st July, 1841. 


“ On the 17th of May, the Detachment was ordered to be 
in readiness for active service, and on the morning of the 19th 
left Hong Kong in the transports “ Rustomjee Cowasjee” and 
« Eagle,” having received orders to proceed forthwith up the 
Canton river. On the 23d we reached to within 6 miles of 
Canton and all embarked on board of large China chop 
boats on the 24th excepting the sick, and landed the same 
night above the city; next day, the 25th, a general action 
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took place, the forts on the heights of Canton were stormed 
and captured. Our men suffered severely during the whole 
of the day, the heat was intense, and they were greatly 
fatigued dragging the guns over extremely bad ground and 
heavy paddy fields, travelling over a space of nearly two 
miles, thei r thirst was excessive, which caused them to drink 
great quantities of water from the fields ; while encamped on 
the heights we unfortunately had a great deal of rain, and 
there not being sufficient covering for the men, I regret that 
most of them’ were under the necessity of sleeping in wet 
clothes for two nights, they were also exposed for several days 
to the excessive heat of the sun. On the morning of the lst 
the forts were vacated and the men reached their respective 
transports the same night, several suffering from bowel com- 
plaints and intermittent fever.” 

“Much sickness took place in the Detachment after its 
return from Canton, the prevailing diseases were intermittent 
fever, dysentery and diarrhoea, doubtless caused by the great 
fatigue and exposure the men had to undergo dragging the 
guns through paddy fields and over hillocks, studded with 
graves, making it a task of the greatest labour, several of the 
men having frequently been obliged to fallin the rear from 
mere exhaustion.” 

“During the period the Detachment was encamped on the 
heights (six days) in addition to the several days’ exposure to 
the excessive heat of the sun, it encountered a very heavy 

wnder-storm, unfortunately, the covering for the men was 
slight and insufficient to protect them from the rain, conse- 
Sealy they suffered much from lying on damp ground and 
sleeping in wet clothes, which could not be avoided.” 


“The great increase of sickness in the Detachment during 
June cannot therefore be wondered at; I am happy to state 
that all in hospital are now recovering, although several of 


cases were of a severe nature and required most active 
treatment.” 


“ Nearly all the Officers of the Detachment, from the har- 
'ssing duties they had to perform, together with the great 
exposure to the sun and rain during the time we remained in 
Position on the heights of Canton, suffered more or less on 
our return from fever and bowel complaints, which happily 
Yielded without difficulty to the usual remedies.” 

“ The natives of the Detachment on our return were also 


wlccted in the same way but not to any extent. Casualties 
one, 
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Letter from Surgeon J. P. Grant dated Ningpo 1st Jan. 1842. 


“ T have much satisfaction in stating that the Europeans of 
the Detachments of Madras ‘rtillery serving in different parts 
of China have been more healthy during the last six months, 
than they were during the previous half year, and there have 
not been one-third of the number of serious cases admitted as 
at Chusan from the 20th of July to the 15th November, 1840. 
This may be attributed to two causes, viz. in the first place, 
that they were a greater portion of the time on board ship, 
during the autumnal months, when noxious exhalations, 

roductive of fevers of various types and bowel complaints,are 
aii to exist in all parts of China which we are acquaint- 
ed with, and in the second, during that time they 
were not able to procure Shamshoo, which has been so great a 
source of disease, and productive of so much evil to the 
troops serving in this country.” 

“ With regard to the casualties that have occurred in the 
various Detachments, I regret to state 3 out of 4 that took 

lace here and at Chusan were from the men having drank 
large quantities of spirits.” 

“The health of the men now present is unusually good, 
when it is remembered that all of them with three exceptions 
were at Chusan last year, and suffered more or less severely 
both from climate and disease. The remarkable healthiness 
of the men may be ascribed to their being constantly on board 
ship during the last six months in a place where the range of 
the thermometer has been between 52° and 82°, and where 
the alteration of temperature is as sudden as it is great.” 

* They have had fresh meat daily, which is generally good 
and their usual allowance of spirits; there has been no case of 
the ill effects of intoxication or disease produced by it.” 

“ T am happy to be able to state, that by the last accounts 
the Europeans of the Detachments at Chinghae, Chusan, 
Amoy, and Hongkong, continued in good health.” 

“ Among the native troops attached tothe Artillery, only 
two casualties have occurred, both in old worn out men; con- 
sidering the severe weather they have been exposed to, when 
the thermometer has been frequently below 20°, it is a matter 
of surprise how few deaths have occurred among them since 
we came to China, it can only be attributed to the great care 
that is taken of them by those who have command of them.” 


* The prevailing diseases both ities} the Europeans and 
i 


Natives have been intermittent fevers, diarrhoea and dysen- 
tery.” 
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Letter from Surgeon J. P. Grant, dated Singapore Harbour, 
1st January, 1843. 


The men have suffered more in June than during cither of 
the five preceding months, there having been forty-six ad- 
missions, not including natives, chiefly affected with diarrhoea ; 
however nearly all those occurring between the 23d and end 
of the month may be entirely attributed to the men par- 
taking largely of unripe fruit, during the march from “ Shang- 
hai” to “ Woosung.” Although this Detachment has suffered 
but little from sickness during the cold weather, I fear during 
the approaching hot season, a good deal of sickness, princi- 
pally fever, which, with very few exceptions all the men who 
have been out in China for any length of time are very sub- 
ject to, may be expected.” 


“ Tn addition to this, our operations will now in all proba- 
bility be confined to this river, its banks, with the neighbour- 
ing conntry, in most of the places we have yet visited, being 
low, flat and marshy, and places where disease mizht be ex- 
pected to emanate.” Off Wousung Yangtzehiang River, 1st 
July. 

« With regard to the health of the Europeans of the Mad- 
ras Artillery, they have suffered much from fatigue and ex- 

osure to climate, particularly that portion of it in the Yantze- 

iang river, and considering the circumstances under which 
they were placed, with the head’ quarters of the Yantzckiang, 
a Detachment at Chusan, a Detachment at Kolungsoo and 
some sick at Hongkong, with the exception of the Kolungsoo 
Detachment, the mortality has not been so great as might have 
been expected, the sufferings of the men of that Detachment 
must have been very great.” I send herewith, part of the re- 
al of Lieutenant Elliot of the Artillery, regarding his 

tachment. 


Letter from Lieutenant G. S. Evtiorr, 2d Battalion Artil- 
lery, dated Kolungsoo, 15th October, 1842. 


“Thave the honor to forward for the information of the 
Officer Commanding the Madras Artillery serving in China, 
4 present state of the Detachment of that Corps under m 
command upon this Island, and it is with extreme regret that i 
have to make a most melancholy report ; disease and death 
have made sad havoc with this unfortunate Detachment; of 
the seven men reported present for duty, most appear fit in- 
mates for an Hospital. One hard day’s work would lay the 
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greater part of them up, so debilitated and pulled down are 
they by severe attacks of sickness.” 

« But perhaps it would not be totally uninteresting to the 
Officer Commanding were Ito give a short detail of the pro- 

ress of the disease which has carried off so many of our men ; 
it first appeared amongst us towards the latter end of June 
in the shape of a violent remittent fever; during the month 
of July twelve or fourteen men of the Royal Irish were car- 
ried off by it; the most violent remedies were required to check 
even for a time the severity of the fever, but in many cases 
these completely failed, and the patients expired delirious 
within from 24 to 60 hours after having been attacked ; calo- 
mel and mercury in other forms were used in vast quan- 
tities, and where salivation was effected the patient did well, 
but where it was found impracticable, in almost every such 
instance they expired.” 

“ My Detachment continued free from disease until the 
latter end of July,when Corporal Scott was attacked and died 
after a very short illness. My serjeant was taken ill on the 
morning of the 5th of August, and died on the 7th. Several 
others were attacked about the same time. ‘This month prov- 
ed to be the most unhealthy.” ; 

* The Medical men had hitherto considered that much of 
the sickness was occasioned by that vile Chinese liquor Sham- 
shoo, and to great exposure to the sun, but when they saw 
steady Non-commissioned Officers, who neither indulzed in 
the former, nor unnecessarily exposed themselves to the effects 
of the latter, carried off by the fever in all its worst forms, it 
became necessary to seek fur some fresh cause. Every thing 
was done which the Commandant and Medical men could 
think of to check the ravages of the disease. The sentries 
for the most part were taken off during the heat of the day ; 
every barrack-room was freely ventilated, but all to no avail ; 
towards the latter end of August it appeared amongst the 
Officers, from six to seven of them being attacked within a 
few days ofeach other, I was seized with the fever on the 22d. 
The Medical Officer sent me the same evening on board 
the * Thomas Grencille” transport, from 30 to 40 convales- 
cents and weakly men had been embarked in her for the 
benefit of the sea air, and upon the following day she 
was ordered to sea to cruize for ten days outside the harbour. 
Fortunately I escaped the worst form of the disease, and 
when we returned, I was considerably better, but just then I 
got a relapse which again laid me up; however upon the 29th 
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September I was discharged from the sick list and returned to 
the Island perfectly recovered.” 

During the month of August, the Royal Irish lost three 
Officers and fourteen or fifteen men ; the barracks were then 
totally abandoned, and the men placed under canvass on the 
ridge of a hill overlooking the sea where they had the full be- 
nefit of whatever breezes blew. At first this had no decided 
advantage, but towards the middle of September the cases for 
the most part ran into fever and ague, when the disease was 
checked considerably ; many casualties however still occurred, 
and those who recovered were so weakened in constitution that 
it required weeks to bring them round.” ; 

** Only two Europeans have escaped the sickness, and those 
are the Assistant Surgeon of the Royal* Irish Regiment, and 
the Serjeant Major of that Regiment. The deaths amongst 
them amounted to between fifty and sixty, in the three months 
of July, August and September, one-sixth of their original 
number. ‘The natives for the most part escaped the fever, but 
have suffered considerably from ague, the shipping too escap- 
ed which clearly proves that in the summer months this 
Island is unhealthy.” 

«¢ The weather is now cool and pleasant, but there is a 
great deal of fever and ague, and at the present time two- 
thirds of the Europeans are in hospital.” 

© Many men of my Detachment have been so broken down 
in constitution that I fear they will never be fit for any duty 
excepting invalid. Bombardier Foley had pertectly recovered 
from fever, but upon going to his duty a few davs since he 
was attacked with severe pains in his head and body, and so 
debilitated was he in constitution that he sank under the ne- 
cessary remedies.” 

“Ttrust however that the ensuing cold season will 
restore some of them to strength. The tents are now found 
too cold for the Europeans, and by the advice of the Me- 
dical Officers they were all removed yesterday morning into 
their former barracks, which had been previously white 
washed and purified.” 


Letter from Surgeon J.P. Grant, dated Singapore Harbour, 
lst January, 1843. 


«I may here remark that during the last thirty-three 
months the Madras Artillery has been on this service, the 
casualties among the Europeans including men killed in ac- 
tion, drowned, kidnapped, died of apoplexy from drinking 
Shamshoo, or exposure to the sun, and other diseases amount 

* Since dead—J. P. G. 
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to 9 per cent. per annum, those among the first batch of Gun 
Lascars amount to 14 per cent.” 

« From our expericnce during the last three years, we have 
found that the swamps along the banks of the Canton and 
Yangtzckiang rivers, and the marshes and paddy fields of 
Chusan, are not more productive of Malaria than the Island 
ot Kolungsoo, which is chiefly composed of granite and light 
sandy soil, and where there are apparently no sources of 
Malaria, or at Hongkong which is composed of granite, a 
large portion of it in a disintegrated state, and iron horn- 
Dlende, which appears after rain when exposed to the rays of 
a powerful sun to be the source of most deleterious Malaria.” 

«The number of sick, wounded and worn out men who 
were sent to Chusan, together with sickly Recruits who ar- 
rived from England, was above 600 Europeans, yct the casual- 
ties were proportionably few, which may be attributed to the 
men in hospital being well attended to, and being well sup- 
plied with comforts of all kinds and good diet, excepting 
mutton and milk, which are not to be procured there to any 
extent, and the men in barracks were well looked atter, pre- 
vented from drinking Shamshoo as much as possible,kept out of 
the sun during the day, and well fed with fresh beef and good 
bread. ‘Lhe buildings in which they lived were also the 
best we have had since we have been in China.” 


“ Remarks on the health of the Natives. Since the com- 
mencement of this expedition, the number of casualties has 
been very small in the gun lascars, sappers and miners and 
the rifle company, 36th Regiment M. N.I., compared to that 
either in the two Bengal volunteer corps, and the six Madms 
Native Infantry Corps; this may be attributed to the former 
having fed themselves better.” 


“ The Detachment of Madras Sappers and Miners,although 
hard worked during the summer and autumnal months, and 
the Detachment of gun lascars stationed at Chusan enjoyed 
good health with few exccptions.” a: 

“ In concluding my remarks on the health of the Native 
Troops employed on this service, I have only to reiterate the 
same opinions which I have given the Medical Board since 
1825 ; viz., that none should be sent on board ship for 
foreign service, but able bodied men; they should be in- 
spected in undress parade weekly by the medical officer in 
charge, otherwise they will get the itch from living so much 
on salt fish, and as their habitsare filthy they prefer being dirty 
to bathing in sca water. Officers commanding corps should not 
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allow them to leave such large family certificates, which pre- 
vents their being able to feed themselves sufficiently well to 
perform the dnty of efficient soldiers, and when they get at- 
tacks of disease they in too many instances sink from want of 
stamina. The pension list is thus much tnercased !” 


“ From our expricnce it appears that the lower the caste 
of the corps the more efficient it will be found to be in sucha 
service as that which we have been employed on tnChina ; this 
will be evident on comparing the health of the gun lascars, 
sappers and miners and Officers’ servants, who eat all sorts of 
animal food, with the corps chicfly composed of men of caste 
who are precluded from doing so from religious prejudice ; and 
finally, no expense shouldbe spared in having the sepoys warm- 
ly clad, well housed, and made to sleep on beds well raised 
from the ground, particularly corps sent to China, where the 
Vicissitudes of climate are so great and the cold in the winter 
months (viz.) November, December, January, February, and 
March is so severe.” 

“Prevailing diseases,—during the year in the detachment of 
Artillery, have been diarrhoa, deaths 2, acute dysentery, 
deaths 2, acute hepatitis, death 1, apoplexy, death 1, anasar- 
ca, death 1, epilepsy, death 1, gun shot wound, death 1, 
atrophia, death 1, and scorbutus, death 1. Total deaths 11.” 

“ Diarrhoea.— During the summer and autumnal months 
we have found this disease to be of very frequent occurrence, 
most difficult to be cured, and in too many instance fatal in 
its termination, although this year our troops have been 
placed under more favourable circumstances than they were 
in 1840, still this disease, combined’ with intermittent fevor, 
has existed to some extent ; and I fear the autumnal months 
will be still more unhealthy than those of summer.” 

“ In consequence of the peculiar position of the troops on 
such a service, post mortem examinations have not often been 
made except where aship was allotted as an hospital ship.” 


“ T have however made a great many examinations of men 
of other corps who died in China of the prevalent diseases, 
diarrhea, and dysentery, and the appearances have been si- 
milar throughout, to those noted in my first report to the 
medical board.” 

“ The dict of the men of the detachment of Astillery has 
been as good as could be expected; when they had not fresh 
beef, they got good salt beef and vegetables, and they were 
upplied with the usual quantity of good spirits.” 


in China, during the 
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IMPROVED CHAIN SIIOT. 


Letter from Lieutenant and Brevet Cuplain H. Conarevey 
Madras Artillery, to the Secretary of the Honorable East In- 
dia Company, in the Military Department, London. 

I have the honor to put at the disposal of the Honorable 
the East India Company, an improved chain shot. which has 
just occurred to my mind. In order not to trespass on your 
time, I will endeavour to explain, as conciscly as possible, the 
nature and amount of this improvement. 

There is a common shell separated into hemispheres, the 
concave surfaces of which are subsequently connected by a 
chain of such dimensions, as to be admissible into the hollow 
ball, when its disunited portions are screwed together. This 
much, however, I apprehend, is nothing new, for I have an 
impression to the effect, that I saw some years back a similar 
contrivance, rejected though, I suspect, in consequence of 
being subject to the objection which may be opposed to every 
description of chain shot hitherto suggested, amounting to 
this, that no reliance can be reposed in the shot’s adhering to 
the proper track, owing to the air, when the range is in excess 
of a few 50 yards, retarding the progress of the shot 
in its expanded state and influencing it to deviate from its 
course. ‘To obviate this objection, I recommend that the 
junction of the hemispheres of the shell shall be the circle or 
ring of least resistance to a bursting charge on being exploded 
throngh the means of a fuze of a regulated length, when 
within a few yards of the object against which the shell is 
launched, for instance, in case it were necessary to ruin the 
masts and rigging of a vessel at 800 yards distance, the fuze 
of the new chain shell must be cut to sucha length as will 
occasion the shell’s bursting at a distance of 700 or 750 yards 
from the mouth of the piece out of which it is discharged, 
the inconsiderablé space the projectile has subsequently to 
travel, will scarcely suffer the opposing current of air tu de- 
flect it from its path. 

I do not hesitate toexpress my thoughts, that the funnel 
of asteam ship might be severed by a chainshot of this descrip- 
tion, and I base this conjecture on the circumstance of my 
having cut a musket barrel clean in half, simply with a charge 
of shot fired from a fowling piece at a few pace distance. A 
chain shot flying overaship, ifthe chain were parcllel with 

the deck and within a few inches of the planks, would 
propagate frightful destrnction amidst the crew in the course 
of an action ; that is,if the fuze were so cut as to give rise to the 
shell’s expanding at the precise moment. Discharged at the 
rigging, ie chain shell would overthrow all before it, masts, 
shrouds, stays, and so forth. When employed against troops 
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the havoc the shot would occasion amongst masses, would be 
prodigious, 

The shell, in course of preparation, is loaded with the 
bursting charge subsequently to the hemispheres being screw- 
ed together, the powder being shaken down amidst the links 
of the enclosed chain. 

P. S. Ihave observed in the foregoing letter, that the effect 
of this new chain shell would be tremendous “ if the chain 
were parallel to the deck” during the shell’s flight across it— 
this important object I can readily achieve. 

Let the hemispheres of the shell be sub-divided into quad- 
rants, and two distinct chains introduced, in order that each 
quadrant may be connected with the one immediately facing 
it, the two chains to cross in the centres of their lengths, 
moreover, to be joined at that point, the quadrants to screw 
together, and the circles of conjunction to be of the least resis- 
tance. Vide, Plate 68 Fig. 1 and Fig 2. 

NEW MARTELLO TOWER, BY LIECTENANT AND 

BREVET CAPTAIN H. CONGREVE, MADRAS 

ARTILLERY, 1843. 


The following simple plan for a tower, is strongly recom- 
mended to notice, inasmuch as while the edifice partakes of 
all the advantages of the martello tower now used on the 
coasts in Europe, it may be constructed at a very small cost ; 
and what is a point of equal exccilence, it is scarcely susce| 
tible of injury from the fire of ordnance directed upon it 
The dimensions of the suggested work must considerably sur- 
pass those of the old stone tower, and in substitution of the 
cylindrical mass of masonry ot the latter, a skeleton building 
of three rough stone pillars, Plate 69, Fig. 3, is to be erected, 
and surmounted with a platform of any material, capable, 
owing to its size, of admitting of the presence of as many 
guns, under five or six, as circumstances may require. A 

- thin parapet of planks isto be run up from the level of the 
platform, to a height adequate to the concealment of the 
guns, and to afford, when roofed over, shelter fee small 
garrison and their ammunition against the weather. The shape 
of each of the three pillars, moreover, should be that of the 
sector of a circle, the centre pointing outwards, in order to 
obviate any ill cffects that might arise from a shot alighting 
upon one of the supports of the structure, for the projectile 
would be deflected on coming in contact with the salient angle, 
and pass clear of the masonry. The outline of the work thus 
being obtaincd, the next thing to be accomplished, is to fill uy 
the spaces subsisting between the pillars, with cohesive eart 
or clay well beaten down and thus indurated. This being 
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finished, an envelope of earth work, several feet in depth 
Plate 69 Fig. 1, must next be made to encircle the whole 
structure, including the plank parapet above, leaving the em- 
brasures of course unblinded. 

The block house or battery on the top of the tower, Plate 
69, Fig. 1, should be rendered accessible, through the means of 
a ladder, made to draw or fold up in the event of an assault. 

Some of the advantages of this castle, in preference to the 
old martello tower, may be briefly enumerated as follows ; 

1. Simplicity of plan. 


2. Economy in construction. 

3. The great elevation it may be run up to, and the exten- 
sive command of sight and fire thereby acquired. 

4. Itsbeing out of danger from the fire of Artillery. 

5. Its uncommon size enable the largest pieces of Ordnance 
being mounted upon it. 

6. The very efficacious protection afforded by it, to a road, 
stead or landing place. 

A PROPOSAL FOR BESTOWING AN ACQUISITION 
TO THE STRENGTH OF THE ARMY OF INDIA 
EQUAL TO NINE REGIMENTS OF INFANTRY, 
ATTAINABLE AT NO COST TO THE STATE, 
AND WITHOUT RECOURSE BEING HAD TO A 
LEVY OF RECRUITS, BY LIEUT. AND BREVET 
CAPT. H. CONGREVE, MADRAS ARTILLERY 
1842. 

The circumstances that have occurred in India within the 
last year, whereof the expedition beyond the Indus and the 
demise of Runjeet Sing may be considered the most conspi- 
cuous, must inevitably give rise in the sequel to the occupa- 
tion of a much greater range of territory than that now held 
by the troops alanine to the East India Company, already 
considerably dispersed ; and to a consequent deficiency in the 
strength of the Military resources upon which the stability 
of the Government depends. The precaution that first sug- 
gests itself to arrest the evil consequences which might ensue, 
comprehends of course an immediate augmentation of the 
Forces, commensurate to the discrepance that will prevail. 
When fresh men are entertained, they will while their veteran 
brethren in arms are on active service, be employed to main- 
tain order amidst the provinces under the Company’s sceptre, 
and to keep on the alert on purpose to counteract whatever 
efforts at revolt may be made by those disaffected characters 
common throughout India, who so readily manifest symptoms 
of infidelity when opportunities offer, in the vain hope of im- 
Proving their own impoverished circumstances in menacing 
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the authority of the reigning power. Individuals of this des 
scription, it is notorious, are constantly in the habit of prac- 
tising upen the loyalty of the recruits of the Army, in order 
to gain them over to their own pernicious purposes, and they 
not unfrequently find in them ready accessaries in consequence 
of the fair promises they hold out, and because the young 
soldiers in many cases are anxious to emancipate themselves 
from the restraint, odious when collated with their former un- 
shackled condition, a Military life imposes upon them. It will 
readily be acknowledged, that the unsteadiness of feeling 
which fresh men so often entertain towards their employcrs, is 
a paramount objection tu the enlistment of recruits in trouble- 
some times, particularly as it has been shown they are neces- 
sarily thrown in contact with the disaffected portion of the 
population: and the same may be taken as a powerful argu- 
ment in behalf of the introduction of any system that would 
effect the rising of a body of armed men, able at once to par- 
ticipate in the most arduous duties of the field, thereby em- 
powering tried and trusty soldiers of the Army to garrison 
the interior stations that otherwise would be committed to the 
precarious guardianship of raw and wavering recruits. 

Such a plan is devised, and may be carried into operation 
with every facility, and without a farthing’s outlay. 

It comprises in a word the arming without exception, of 
every Artillery driver, gun lascar, tent lascar, and store lascar, 
borne at present on the muster roll of the Company’s Forces. 

The subjoined table exhibits the distribution of these men 
with their numerical strength at theseparate Presidencies. It 
must be observed that the figures corresponding to the seat of 
Government ate only assumed as accurate in consequence of 
the pusity of information I had access to. The numbers, how- 
reve, cannot be very wide of the mark, : 


Arty. Drivers GunLascars TentLascars StoreLascar 


Bengal........ .. 1000 1000 2000 800 
Madras........ 620 520 1350 400 
Bombay..,..++:++ 9» 500 400 400 
Total in each rank 1620 2020 3750 1600 


Grand Total in round Numbers, 9000 Men. 
DETAIL OF THE PLAN. 


THE ARMED ARTILLERY DRIVERS. 

Each man ought to be equipped with a light Carbine that 
may be slung across his back, and long narrow stiletto bayonet 
to fit in ascabbard suspended from his left side— weapons 
that would not prove cumbersome to the wearer, nor prohibit 
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him from efficiently performing his duty of guiding the Ord- 
nance draft cattle. The strength of a company of Artillery 
having its drivers armed as proposed, would be enhanced by 
upwards of fifty bayonets in excess of what it has at present, 
and the company under such circumstances might be consi- 
dered nearly independent of any extraneous aid, such, for in- 
stance, as that the Infantry afford ; for squares in the event 
of Cavalry charging, could be formed out of the guns and 
limbers, having the intervals subsisting between them occupied 
by the Artillery personnel, numerically increased as now sug- 
gested; and by the presence of armed lascars as well, of whom 
more presently. 

When Ordnance is removed from one park to another in 
the field, or in disturbed districts, and of the Artillery person- 
nel accompanied by the drivers only, as often happens, it is 
found indispensably necessary to allot a detail of infantry to 
sustain the escort duties, a course of proceeding that entails 
upon the line the liability of having its numbers diminished 
on occasions when it most requires its full complement ; this 
great evil would be obviated by the expedient of arming 
the drivers and thereby conferring upon them the ability of 
personally defending their guns. 

The Artillery Drivers when armed, could moreover _per- 
form all garrison duties at the head quarters of their Regi- 
ment, instead of the infantry, not unfrequently so employed 
under prevailing circumstances. 

II. 


ARMED GUN LASCARS OF ARTILLERY. 


What has been said respecting the armed drivers is equally 
applicable to the gun lascars, who, when armed, would contri~ 
bute to the efficiency and independence of the Artillery in the 
field, by conferring upon that branch an accession to its num- 
ber of fighting men. 

Armed Lascars when employed in pioneering a way for 
their guns, would not need to be under any apprehensions if 
they encountered a party of the foe, with whom they would 
possess equal prospects of success if a conflict took place. 

It would conspire much to the excellence of the Artillery, 
if the drivers and gun lascars were initiated in the exercise of 
field pieces, in order that when in action, should a gunner be 
slain or rendered hors-de-combat, one of those men could take 
his place, or if the entire party of Artillerymen could no long- 
er perform their duties, all the drivers after picketting their 
bullocks, or the lascars having laid aside their arms and ims 
plements, might step in, man, and work the gun. 
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Ht. 
ARMED TENT AND STORE LASCARS. 

When made soldiers of, will prove of unspeakable service. 
It has been mentioned that at present the number of fighting 
men belonging to the Indian Army is considerably diminished, 
owing to the infantry furnishing escorts to convoy stores, am- 
munition, &c., and what aggravates the case is the circum- 
stance that the tent and store lascars in numbers generally ex- 
ceeding the strength of the guard, saunter lazily on with the 
carts, absolutely with no present occupation, and only that in 
prospect of unpacking the stores on arriving at their destina- 
tion, and of assisting to pitch a few tents; whereas, if armed, 
they might guard the stores withont any aid whatever. 

Stone and Tent Lascars on being armed, would be prepared 
to resist an offensive movement upon the Arsenals, Magazines, 
Depéts, &c., to which they stood attached. 

They should be similarly furnished as the drivers and Ar- 
tillery Lascars, with carbines and bayonets. 

THE GENERAL ADVANTAGES OF THE PLAN. 

}. 9,000 men at arms, are added to the Forces in India. 

2. No further expense need be incurred by the State, in 
the attainment of that important object, than what is commean- 
surate with the wear and tear of the arms. 

3. Indeed there is a palpable saving for the men, would be 
satisfied with their present pay, which is somewhat under that 
of the Sephai. 

4. The bounty granted to 9,000 recruits is saved. 

5. The men proposed as the Agents of the plan may be re- 
garded as old soldiers. 

6. They are faithful and invariably manifest great attach- 
ment to the service; this observation I can confirm by pet- 
sonal experience. I held an appointment in the Ordnance 
Commissariat in the field, than eich there is no place better 
calculated to elicit a true display of men’s feelings towards 
their employers. 

7. From their constant intercourse with Military men, 
and being at all times thrown in contact with Military insti- 
tutions, they have become thoroughly acquainted with Mili- 
tary laws and customs, and know what Military discipline is, 
and how to appreciate it. Hence, 

8. Litile, if any, delay would attend their inauguration as 
soldiers. 

9. They would be able to achieve not only the duties of an 
infantry soldier, but those belonging to themselves as well, in 
their several stations as Artillery Drivers, Artillery Lascars, 
Tent Lascars, and Store Lascars. 
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NATIVE INFANTRY LINES, RENDERED CAPA. 
BLE OF DEFENCE. 


Latter from W. Epwanns,Esa. under Secretary to the Govern- 
ment of India, Foreign Department, dated Governor Gene- 
ral’s Head Quarters, 241h February 1844, to the Secretary 
to the Government Fort Saint George. 


With reference to Mr. Secretary Currie’s letter No. 81, 
dated 23d December last, forwarding Copy of adespatch from 
the Resident at Hyderabad, the Governor is disposed to think 
that the Government of Fort St. George may now have under 
its consideration the expediency of building new Bells of Arms 
adjoining the Lines of the Regiment, or of moving the Lines 
towards the Bells of Arms. In either case it may be 
convenient to the Government of Fort Saint George, to 
be in possession of the accompanying copies of Plans 
and Report recently furnished to the Governor General, 
drawn up by the Chief Engineer with the Army of Gwa- 
lior on the subject of rendering all Native Infantry Lines ca- 

able of defence—These I am accordingly directed by His 

rdship to forward for the consideration of the Most Noble 
the Governor in Council. 


Cory. 


Memorandum on the means of rendering the Lines of 
Natice Troops defensible with three drawings aud a sheet of 
references. Plates 73, 74, 75, 76, 77, 78. 


That it may be seen whether it is desirable to make any 
arrangement for their better security, it is to be considered 
whether Lines as now existing are susceptible of defence, 
whether they could at the moment of emergency be fitted for 
it, and whether their capabilities would lead or would permit a 
Commanding Officer to make any good disposition for the 
protection of his Corps—all these enquirics may at once be 
answered in the negative. 


2d. Attacks on Troops in their Linesare likely to proceed 
om two causes only, at out-stations from the surrounding 
Districts being in revolt ; in the larger Stations from a spirit 
of insurrection bringing upon the ‘Lroops the population of 
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the large cities near which our principal Cantenments are 
established. In all possible cases where proper judgment was 
exercised, hostile bodics would be attacked, not waited for, but 
there are circumstances under which the Troops especially at 
out-posts may be assailed in their Lines, facility of surprise or 
a knowledge of the Detachments being weak serving as an 
inducement to the attack. 


8d. In what way would such attempts probably be made, 
and in what way could, or is it to be anticipated, that a Com- 
manding Officer would resist them, the present state of Lines 
considered. 


4th. Insurgents whether trusting to surprise or the opea 
onset of great numbers, would undoubtedly proceed against 
the flanks or rear of the Lines, perhaps burn them and from 
the cover found within them and about the neighbourhood 
endeavour to destroy the Troops whether still in disorder or 
formed on the Parade. 


5th. What course in such circumstances would or could 
be pursued by the Commanding Officer, supposing that com- 
munication with the Bells of Arms had not been cut off and 
that the men had, had time to arm themselves, he yet could do 
nothing more than draw up the Troops in the open ground 
exposed to their concealed opponents and then send purties to 
dislodge the Insurgents from the ample cover under which they 
were protected. But this mode of making a defence though 
the only one now feasible, gives to irregular assailants the 
benefit of the sole description of hostile operation in which 
they are dangerous, while it subjects the ‘Troops to the loss at- 
tendant upon the attack of enemies under shelter, whereas 
under any reasonable arrangements the advantage in this res- 
pect should be with the'Troops—In detailing this possible haz- 
ard to Regiments, I have Brey assumed what caunot be doubt- 
ed viz. that Picquets fixed at long intervals as they generally 
are, cannot prevent any entrance into the Lines by assailants 
depending on either surprise or force—To the preceding des- 
cription of the insecurity of the Lines, is to be added the risk 
of the men being altogether debarred the possession of theit 
Arms, since the danger of their being so, is evident, as the 
unexpected rush of a hundred men would scal up the 
Kotes and keep the weak Quarter guard shut into their shed 
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6th. It will I imagine be conceded that this defenceless state 
of the Lines should not be perpetuated if easily remediable, 
and that it is desirable to correct the existing defects, if the 
means be not difficult or expensive. They are I conceive, 
neither, and are as applicable to existing as to projected Lines. 


7th. The conditions to be sought in Lines are, 


Ist. That there should be one safe main-post. 


2d. That, that post should command access to the Bells, 
and at pleasure give or withhold possession of the Arms. 


3d. That the buildings should be so disposed and adapted, 
as to keep in safety and ready both against secret and open 
attack, whatever is requisite for the defensive or offensive 
efforts of the Troops. 


4th. That these indispensable Guards and Depéts should 
be so arranged as to compose, or to be capable of connection 
into a post or position, affording a safe place of assemblage of 
the men for forming to attack opponents or for resisting them 
if the Troops are reduced to the defensive. 


8th. In the accompanying Drawings and the explanations, 
the attainments of these objects is shown roughly but suffici- 
ently to permit of their being understood any details not se- 
parately specified. It will be perceived also that there may 

adopted, either a part or the whole of the project, any one 
or two or the entire of the conditions being complied with in 
the execution. 


Aara, (Signed) Epwarp Sutra, Major 
12th October 1843. Superintending Engine C. P. 


No. 74. Plan of Lines as usually seen. 
Nos. 75 and 76. Plan of Lines as they may be improved 
for defence, 


Ce 


9: 
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References and Explanations. 


Quarter guard increased to accommodate 60 men 
within its walls to be loop holed. ‘The loop holed walls 
thrown out at its rear ant front would give cover for a 
considerable number in addition; within this redan 2 
Guns miyht also be placed, its flanks command the en- 
trances to the Bells of Arms. ‘The Guns might also be 
used from within the Quarter guard, The building 
should contain 10 rounds of Ammunition for the Regi- 
ment and spare Arms for 100 men, for these last items of 
Provision the reasons are obyious. 


Bells of arms to be loop holed, strong doors to be given. 


Serjeant’s houses to be loop holed also ; by having a 
deposit of a few thousand bricks at hand, the verandabs 
&c. could in an hour be furnished with breast walls and 
good posts be formed. 


The huts of the men for 70 or 100 feet in depth to 
be freed of irregularities and to be loop holed having no 
other roofs than tiles. ‘They might remain occupied by 
the men as at present. 


An open space by which the loop holed huts is 
parated from the rest of the Lines. 


Covered place of assembly for the Troops, a few men 
sheltered in a. 6. c. d, would protect the formation of the 
Troops in f- 


If the Troops had to leave under protection, a number 
of followers Ke., or if unable to drivethe enemy af, they 
were obliged to cover themselves they would obtaia 
defensible Lines by running the ‘Trenches G. G. G. &ey 
work that may be done roughly in a few hours aud be 
subsequently strengthened. ‘Irees might be planted 19 
such Lines as A. A. soas to be formed into abbatics by 
the ready act af felling them where they stood. 
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The same arrangement though not so easily, may be made 
in Lines of the older construction. The only measure of any 
expence in the alteration isin the increase of the Quarter 
guard. Lines altered on the plan would for ordinary purposes 
of accommodation and duty, remain at least as convenient as at 
present, while they would have the advantage of being defen- 
sible at the moment and convertible by a few hours work into 
posts of some security. 


The measure of protecting the entire Lines has not been 
here adverted to, chiefly because it is liable to this objection, 
that the whole force nearly would be occupied in detending 
so large a space 


(Signed) Epwarp Surru, Major, 


Superintending Engineer C. P. 
ARMING OF BOATS, 


The numerous alterations and yery great improvementswhich 
have been lately made in arming Vessels in Her Majesty’s 
Navy, has rendered it advisable to make similar improvements 
in arming Boats attached to Ships and War Steamers, and the 
following is the proportion of guns and carriages which have 
been resolved upon by the authorities, to be used in the boats 
of each class of ship and vessel in her Majesty’s service —The 
ammunition and stores for the same to be prepared at Wool- 
wich, similar to a plan submitted by Colonel Lacy, Inspector 
of theRoyal CarriazeDepartment; Lieutenant Colone} Dundas, 
C.B. Inspector of artillery ; and the Store-keeper anddeputy 
Storekeeper at the Royal Arsenal ; and approved by Captain 
Sir Thomas Hastings, of the “ Excellent” gunnery ship, at 
Portsmouth. 


Boats of First, Second, anil Third Rates—One 24 
Pdr. brass howitzer, weighing 13 cwt. on field marine 
travelling carriage complete, with limber ; top to be used in 
hoats, fitted also for mounting and dismounting on an inclin- 
ed plane, and if it cannot be fitted for both purposes, asecond 
top will be required —One 6 pdr. light brass gun, six ewt. on 
field marine travelling carriage complete, with limber ; top to 
be used in boat, with bottom to receive the top for firing into 
hip’s top. One 24 pdr. iron carronade, 13 cwt.; top to he 
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used in a boat for mounting and dismounting on an inclined 
lane. ‘I'wo 12 pdr. iron carronades, six cwt. each ; top to 
e used in boat for each, and one bottom in each boat to re 
ceive the top, for firing into ship’s tops. 


Boats of Fourth and Fifth Rates —One 6 pdr, light bras | 
re six cwt. on field marine travelling carriage complete with | 
itmber ; top to be used in buat, with bottom to receive tle 
top, for firing into ship’s tops ;—T'wo 18 pdr. iron carronades, 
10 cwt, each ; top to be used in boat, fitted for mounting and 
dismounting on an inclined plane. Two 12 pdr. iron carronades 
six ewt. bate 3 top tobe used in boat, with bottom to receive 
the top, for firing into ship’s tops. 


Boats of Sizth Rates,—One 6 pdr. light brass gun, on field 
marine travelling carriage complete, with limber ; top to be 
used in boat, with bottom to receive the top, for firing into 
ship’s tops.—The brass 6 pdr. field piece is not to be supplied 
to any sixth rate of a class below that of the “ Vestal.” Iwo 
12 pdr. carronades, six cwt. each, top to be used foreach in 
boat, with one bottom to receive top, for firing into ship's tops. 


Boats of Firstand Second Class War Steamers.—One 6 
pdr. light brass gun, six cwt. ou field marine travelling car- 
riage complete, with limber; top to be used in boat, with 
bottom to receive the top, for firing into ship’s tops—Two 24 
pdr. iron carronades, 13 ewt. each, with transporting slides, and 
top for ditto, to be used in paddle box boats. The carronades 
are to be mounted on transporting carriages, and attached t0 
the side of the ship for alarm and signal guns, and for service 
in paddle box boats. : 


Boats of Third Class War Steamers.—One 12 pdr. iron 
carronade, six cwt., top to be used in boat, with bottom to re 
ceive the top, for firing into ship’s tops. The side guns of the 
third class steamers being lighter, may be used for the abore 
purposes when the 12 pdr. carronade is not sufficient’ 


Boats of Sloops and Brigs of War. One 12 pdr. iron car 
ronade, six ewt.; top to be used in boat, with bottom tor 
ceive the top, for firing into ship’s tops. Any small ves! 
not carryipg a pinnance may be supplied with a 12 or 6 pr. 
carronade, according to the capacity, of the boat. 
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BENGAL FIELD BATTERIES. 
Establishment and Allowances of a Company of European 


Foot Artillery in Garrison or Cantonments. 


| 


3 o.: 
oe <3 

s<3| 83 

wes| “2 

3 EB*| Fe 

Ss iv) By 

Y Staff Serjeant, woe [24]14)  926, 7) 4 
6| Serjeants, woe. (246 126] 7] 4 
Above 14 years’service, ..|22/13/ 5/24) 6] 9 
8 Corporals. { opare ditto | }20] 5] sl2ifis| o 
. Above 14 years’service, . .|20/13) 5/22] 6] 9) 
§| Bombardiers. {onic ditto ‘ ~» {18} 5} 8/19/15! 0 
2) Buglers, +++ {16} 9) 4]18] 2] 8 
Above 14 years’service, ../14/10/11/16} 4] 2) 
(60) Gunners. { iene ditto 12) 3} 2fis'12l 6 
Pay Serjeant, aati 7| O| o 
Staff Serjeant, Non-Effective..... 5112] oO} 
Gun Lascar Details. Taeita | Pay. | Total. 
(4) Subadar, twee 15] 0| 0/44] 0; 0159] oO} o 
2) Havildar. ae 0} O} 7; 8] 0} 9} 8} o 
2) Naicks. aeeee.] 2} 0} 0] 6! O} 0) S! ol oO 
above 20 years Service.... Y 0} 0} 6/12] 0; 7}12) o| 
31) Privates. » 16 0 i) ++} 1) 0} O} S5)121 0} 6]12/ oO 
underi6 0 O «| 1] 0} 0} 4[12[ 0} 5/12) o 

2} Packsllies, = eee 0} 0} 0} Of o} | 9} ol o 
2} Sweepers. seeccecee! Of O 0} O} Oj O] 4, OF O 
Allowances for Comg. Compy. ....006| «sf...} «+ | of. .|60] 0} 0} 
—_S 
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Establishment and Allowances of a Company Native Foot 


Artillery in Garrison or Cantonments. 


. \ 
a Batta.| Pay. [Total of; 
bra} each. | 
$ 
a Eee ane : 

R{4/p|RJa.jp.jRi ap 

1} Subadar ......eceeeeeees {15] 0} 052) 0; j67 al oO} 

i 

2) Jemadars....essseeeeeee | 7] 8] O17] 0} 24) 8. OF 

6] Havildars ........+seee- | 5} 0) 0 9) OF {14 ol 0 
6] Naicks..ecesscescseeeee | 5} 0) O 7] O} 1121 0} 

above 20 yrs.Ser. | 1} 8) 0} 7/ 8} | 9! Of 
88] Privates 16, 1] 8] 0} 6| 8 §) 0. 0. 
underl6,, 1] 8 O} 5] 8 7] Oo 

1) Tent Lascar ..... eo veeeee | Ll} O} Of 4/12 5{12 0 

| 

1] Bheestie.,.........-. eooe | 1] 0} O} 4) 0 5] 0. 0 

{ 
Pay Havildar............ | 0} 0} 0} 0} 0 5] 0 oO! 
Brigade Havildar........... | 0} 0} 0} 0] O| 210 0 
Allowance for Commanding | | 
the Company...... | 0) 0} 0] 0} 0} {50} 0! o. 
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Establishment and Allowances of a Horse Field Batlery. 


Effective, 


effective, 


¥ | Be ekemnt, 


Waggons, 
| Cart, 


|} cS] S 
wg Ss 33 
3) a 3 2 $s 
a a 
ptain Horse Allowance, ead 60, Oo} 0} 
Subaltern — ditto. 30) 0] 0 
Rough Rider and Farrier Serjeant id 
1 0} 0} 0 
Assistant Farrier and Saddler Non- 
= {10 10} 0} 0 
7] 8} 0} 2| 0! oO} 9) 8] oO 
6] 0} 0} 2) O} 0} 8} oO) O 
5) 0} GO] 1| 0} O} 6} oO} O 
4] 0} 0} 0) 0} O} 4) oO} O 
3] 8] 0, 0) 0} 0} 3} 8 0 
5} 0} 0; 0; 0; O} 5] O} OF 
9} 0} 0} 0 0} 0} 9] Oo} O 
5} 0} 0} 0; 0} OF 5} Oo} OF 
12] 0} 0} 0} 0} 0/12) 0} o| 
7| 0} 0) 0; O| O} 7] 0) oO 
7) 0} 0} 0) 0} 0} 7} oO] Oo 
6] 0} 0} 0) 0 0} 6) 0} 0, 
try Carpenter 14] 0) 0) 0) O/ 0/14) 0) 0 
Workmen Carpenters, ais 10] 0} 0; 0; 0} 0,10) Oo} O 
ontingent Gun allowance for 6 
Guns including 6 Ammunition 
ees 90) 0; 0 
ontingent allowance for 1 Store 
Corr & 010 
lowance for shoeing 98 Horses 
at each Rs. eas 2 0 
Repairs 93  Tarness, 
Saddles, &e. Bree 1} 8] 0} 
’ Repairs of 5 Saddles 
eyes 1) 0] 0 
‘s four Gram Pots, Pra 20 0] O 
R” Cavessons and Cotton | 
Tt 5 0) 0 
74 for 3 Bullock Drivers for the | 
ore Cart each , 4 0/0 


vaizeso Google 


3] Bullock Drivers, ... sees. en ceesesees each 
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Extra Batta when in the Field or Marching. 


R. 
Havildars..........00008 seceeseeese each | 2 


Naickscrcise32 sce da siaunss ce ettameic reese 


SYCCS. sioiess: eels Se dae sieiere vel se awsnee ses 


Syce Drivers.........645 siatatee ees giivieslerste | 
Grass'Cutterss/..seeceiecscees nenteeces sie | 


Native Farricr ...ccccceee ceccsceccecees 


Moochie, ccceccseceses seca ceeses corses | 2 i 
Bheestic. .....cecesecasesaes conn 0,0 
Maistry Smiths. -ssserseons sesso seres 3 ao 
Pilemen seg oteisieia’s off stese sits vicctia ch a n.e . each | 2 ula 
Firemen. .osceeeeeeseeseeeeeseesee cece | 2) 0)" 
Hammermen.......... iaesie Tepes cece [209 


Maistry Carpenter. ............ 00005 veveee | 3} Me 


Workmen Carpenters ,..........+.-+. each | 3! 0.? 


Contingent allowance for 4 additional Wag- , lt 
20, 0 


BONE, ceceseees vevccoeuescccceseccces 


Hoo 
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Establishment and Allowances of a Field Battery of Elephant 
draft G. O. C. C. 1th September 1842, 15th May and 21s¢ 


July 1843, and 5th June 1844. 


Pay and Al- 
lowances. 


Captain. Serving with the Battery draw. 

Subaltern. } Horse allowances seeserss sees 

1,ElephantSerjeant toonsedeetive)> saree 

| 1)Jemadar Mahout. «ees. 

7;Mahouts 
Sirdar Coolic. .....0cceseeeees 

‘UTCoolies.....eeeeeeeee 
1 
1 


melas’ “each. 


Bheestie....... 
Moochie 


Allowance for repairs of 15 sets of Elephant 

i harness at 6 rupees per set..... 2.2... 

| |Allowance for tar, grease &c. and for repairs 

; of 13 Carriages and Battery Stores...... 
Train EstaBiisHMENT. 

Maistry Smith........ 


1 eherelel eis eta we 
2\Filemen........cccreacceescces Seach 
2:Fivemen, . 

2 

1 

2 


Hammermen. . 
Maistry Carpenter. De aeeas 


Carpenters.....s cece ces cccn cess each, 
ADDITIONAL ALLOWANCE WHEN IN THE 
Fiexn. 


Jemadar Mahout.. 
Mahouts. ..... 
‘TIsieter Coolie. 
\Coolies...... 
|Maistry Smith. . Majors svarceraas 
Filemen,..... toe 
Firemen. . 
Hammermen,. 


eee 


mt 


1/Maistry Carpenter . 
\Carpenters... . 


ie 


Rupee s. 
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Establishment and Allowance of a Camel Battery. 


j | 
3 FA Pay and Allowanees. Pay. Batta, ee «| 
Fe a ae ata sce eee Le tee 
Captain) Serving with the Bat- im 
‘ tery., 2... eee ewes! 69 0, 4 
Subaltern ) draw Horse Allowance 30, 0! O! 
1)Camel Serjeant....(Non ptecure) 20 | 
4|Sirdare ..... 7/0; 0} 2/0) 0] Feo 
65, Sowars . * 6! ol oO} 1} 0! Oo} 6 60 
1, Bheestie, 4! 0] 0 1/0} O|} S'oe 
Allowance for ‘Mussnllahs,, Gh 2 ke H | 
for 70 Camels, at each, 2a9¢ 
Ditto for Siationery....... 10:0 0 
Train Estas.isuMent. | 
wae | 
aes | 
1| MaistrySmith. 0} Oo] o 0} o} o| 1200 
2/Filemen. 0: 0} 0 0} Oo} 0 Wiad 
2\Firemen.... 0 0} of «OF oo] 704 
2)Hammermen.... oO} oO} OF 6 OO 6B Oe 
1| Maistry Carpenter, 0} Oo} of «©0001 15 oe 
2| Carpenters... 2.08 each 0} 0} oO 0} 0} O yo OO 
Contingent allowance for 6 Guns ‘ ae 
including 6 Waggons at each.. i 0 0] oO 0 0) o' 15.00 
Ditto tor } Store Cart......6 Oo} oF 0 0; 0; 0 500 
1}Gumashta... 0} 0} oO 0} 0, | 20 0 0 
1} Pulladar, 0; 0, 0 0; 00 4g0 4 
1{Chuprassee ol of of O} ol of 4 ae 
32| AdditionalSowars allowed on | 
tual Services... ... ee. i 5] 0} 0; 21 0 0 7,00 
Extra Batra wunn tn THs Figip 
OR MARCHING. 
4|Subadars. eee ceoeeceeach! 0! O} OF =O] 0; O| «F820 0 
65|Sowars «oy {| 0 OF OF Of oO 1 ol 
1|Bheestie . --| of Of of =o of ia 
1|Maistry Smith sf 0] OF of Of of of) sa 
2|)Filemen .. seach Oo} 0) oO Oo} oO glad 
2\Firemen te 8 0; 0} 0 0} o| o| 90% 
2\Hammermen ...... ” Oo; 0) 0 Oo} 0 2 06 
1|Maistry Carpenter Saase: oa} ol 0} Oo} o! 0 30, ¢ 
2)Carpenters......sseerseeee- each) 6/0] O| Of} a} oO] 5} 0} ¢ 
Contingent allowance for 1 addi- | 
tional store cart... . 010, Oo} =O} of of 5,00 
Ditto for spare waggons, 0} 0; 0 0} 0} O 5] OO 
Allowance for Mussallahs, Ghee | 
for 32 additional Camels, at! | 
each. ..... sees secces coves 0] 0} 0} =O ol o} 62 4 | 
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METHOD OF SEASONING SAUL TIMBER IN 
BENGAL. 


Letter No. 4795, from the Secretary to the Military Board, 
Calcutta, to the Secretary to the Military Board, Madras, 
dated Furt William, 8th November, 1844. 


In continuation of my letter No. 4283 of the 14th ultimo, 
I am directed by the Military Board to transmit the annexed 
copy of a letter No. 127, dated the 23rd October 1844, 
from Major Abbott, Agent for Gun Carriages at Futtehghur, 
respecting the Rules observed in the Gun Carriage Agency, 
for the seasoning Saul materials. 


Letter No. 127, from Major A. Ansort, Agent for Gun 


Carriages, to the Secretary to the Military Board, Calcutta, 
dated Futtehghur, 23d October 1844. 


T have the honor to acknowledge your letter No. 4232, re- 
garding the Rules observed in seasoning Saul material. 


T have the pleasure to forward a detail of the rules which 
I have adopted, since I took charge of the Agency, and which 
promise to be quite successful. ‘The Madras Agent will be 
able to judge whether the precautions, observed in the hot 
and dry climate of Futtehghur, are necessary in the more 
temperate climate of his own Presidency. 


It seems probable that the Saul used by the Madras Agent, 
was not sufficiently seasoned, and this isan evil which must 
always attend any extensive change in the patterns of Car- 
riages. 

Carriages built of the very best Saul that can be obtained, 
will always be liable to cracks and blemishes ; and Officers 
must not expect a Saul Carriage to look so well as one built 
of Sissoo or Teak, but it is far stronger, and will never fail in 
the hour of need, as I have seen the others fail. 


Remarks on the seasoning of Saul materials for Ordnance 
purposes, 


Ist. The Saultimbers brought for sale to Futtehghur, 
are always full of sap. 


2d. Some chips cut from the ecntre of a large timber, 
that had becn 2 years in the Fort, lost 4 of their weight, after 
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being exposed for a few hours to the heat of the sun, anda 
plank 12 inches broad was reduced to 11-475 by a few days 
exposure on a puka terrace. 


3d. It is extremely difficult to season large blocks of such 
wood, ina hot and dry climate; and all the large Saul mate- 
rial, which I found in this Agency, was disfigured by splits 
that rendered it scarcely fit for use. 


4th. The method whick I have adopted to preserve large 
material from ruin, is at present merely experimental, but 
it promises to answer well. 


5th. As soon asa large piece of half-wrought material 
is obtained from a tree, it is covered with 2 layers of cow- 
dung, and earth, and lodged in the seasoning shed ; a lofty 
building with good doors to exclude the dry wind (a.) 


6th. During very hot weather, and while dry winds pre- 
vail, the piles of large material are covered with old linen 
(obtained from condemned tents.) The rapid desiccation of 
the material is thus checked, and a number of beams ob- 
tained in 1843, and which have been thus protected, shew 
very few cracks indeed. 


th. Smaller material is not so liable to crack because it 
dries more equally ; and the piece of plank, on which I tried 
the experiment, to ascertain the amount of shrinkage, did 
not crack at all. 


8th. There is no particular mark, by which it can be 
known that Saul is perfectly seasoned, but if the following 
rules be attended to, there will be few complaints on this 
head. 


9th. A tree, whose girth (measured at the centre) is 5 
feet or thereabout, must be allowed to lie 2 years, before it 
can be considered fit for sawing into half-wrought. 


10th. A tree of 6 or 7 feet girth, should be 3 years before 
the saw is applied to it. 


(a.) Vide note 11 at foot of page 188—3d Edition, Tre- 
gold’s Carpentry, a work which contains (as far as I am able 
to judge) most excellent rules for seasoning timber. 


The time allowed by the table at page 194, is too short to 
dry timbers for joiners’ work, in a temperate climate per- 
haps, but in India it will be found sufficient. 
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11th, The sawyers’ yard at Futtehghur is opened about 
the Ist July and closed before the 1st of March of the fel- 
lowing year. lt is never opened during the hot winds. 


12th. Small articles of Savl should remain in a half 
wrought state at least 2 years; 9 and 6 pounder beams at 
least 3 years; and 12 and 24 pounder Howitzer beams 4 
years, before they are used in the construction of Carriages. 


(Signed) A. ABBOTT, Major, ' 
Gun Carriage Agent. 


TIMBER OF THE TENASSERIM PROVINCES. 


Letter No. 240, from Captain G. W. Y. Simpson, Command- 
ing Artillery Tenasserim Provinces, to the Director Artillery 
Depést, dated 16th December, 1844. 


I do myself the honor to forward herewith a box of speci- 
mens of the various descriptions of ‘Teak timber procurable 
in these Provinces together with a report on their respective 
qualities, under the impression that a table of this nature at 
the present time, when there is so great a dearth of good Teak, 
may be of public service. 


2. The specimens were very carefully selected from Mr. 
Sutherland’s extensive timber yard, and comprise every de- 
scription of Teak timber now obtainable in the Moulmein 
market. 


3. The Zemi timber realises a higher price than the 
Thounggeen, but from the results of many experiments on the 
two woods my own impression is that the Thounggeen is the 
better timber. 


4. The objectional character of the timber of these Pro- 
yinces arises chiefly from its being killed at improper seasons, 
when in fact the tree is almost bursting with sap, the greater 

rtion of which being unable to escape, owing to the vessels 
feosnihe hardened and choked at the surface, is confined to 
the log, forming extensive sap-pools only to be discovered 
when the timber is worked up; exhibiting no trace what- 
ever externally of the unsoundness within. 


5. The forest workers are however now becoming far 
more careful in this respect, and it may be presumed that a 
more trustworthy description of timber will henceforth be 
in the market. 
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6. Another cause, want of capital, has also contributed to 
fill the Moulmein market with a coarse loose fibred timber, of 
very rapid growth and found in wet localities close to the 
river, from whence it can be rafted up to Moulmein at com- 
paratively little expense, the partics not having the means 
to enable tokill and bring to market the Teak, which is found 
at some distance from the river in dry exposed localities, and 
of much slower growth. This latter timber is fine grained, 
with great tenacity of fibre, rather light in colour, and of 
greater specific gravity than the Teak from most sites. 


7. It would appear, on enquiry, that the above causcs, and 
not the absence of good Teak in the Tenasserim Provinces, 
have brought the timber shipped at Moulmein into some dis- 
repute, but Government might, beyond question, by its agent 
making careful selection (testing each log) and paying a libe- 
ral price, obtain woods here fit for any purpose whatever. 


8. Ihave enclosed herewith the results of test on two good 
specimens of Padowk (seasoned.) Its great weight and ex- 
treme tendency to grow knotty, together with its somewhat 
limited dimensions, so far as I can learn, tend to render this 
wood of less value than it would otherwise be. 


9. The Anan test was made on a very bad specimen (dead 
tree) none other being procurable just now, but from what 
I have seen of this wood I certainly consider it one of the 
best in the Provinces. 
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MISCELLANEOUS. 


Test of Qualification for direct Appointments to the Corps of 
Artillery, according to the Regulations of the Court of Di- 
rectors of the East India Company, for their Military 
Seminary at Addiscombe. 


The proficiency in Mathematical study will comprise at 
least the course laid down by Dr. Hutton, as far as the resist- 
ance of fluids inclusive, or the equivalent parts of the course, 
recently published by the Rev. J. Cape, Professor of Mathe- 
matics, &c. at Addiscombe, for the use of that institution. 

“The above course, together with the whole course of 
Fortification, Artillery, Plates, Drawing, Military Drawing, 
and Surveying, is hereby declared to be the minimum of 
qualification for Artillery Service.” 

As the Cadets who are candidates for the same service at 
Addiscombe, pass eighteen months or two years at that insti- 
tution, and know beforehand the precise nature of the quali- 
fications and mode of examination, and also can ascertain 
what portions of the mathematical course are either not taught 
at all, or usually passed over, the following remarks have 
been drawn up for the information of the parents or guardians 
of the candidates for direct Artillery appointments to India. 

First. In respect to Mathematics.—The qualifications to be 
determined by any of the old editions of Hutton’s course, 
from the Ist to the 10th inclusive; but not by Dr. Olinthus 
Gregory’s 11th edition, nor by Ramsay’s, Rutherford’s, or 
Davies’s editions, all of which have been so far altered and 
new-modelled as to put the course into a very different form, 
from that which was contemplated by the regulations. 

Supposing the candidate to obtain any of the old editions 
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of Hutton’s course above mentioned, he may omit the follow- 
ing portions of the course, viz. . 
1. Cubic Equations. work, excepting that duodecimal multi- 
2. Infinite series. Part second. plication must be understood. 
3. The whole of Land Surveying, the] §. The Hyperbola in conic sections. 
rules for which, as there given, have be-| 6, The equilibrium of arches, 
come obsolete. 7. Practical Gunnery. 

4. The measurement of Artificers’ 

Secondly. In respect to Fortification.—This is taught at 
Addiscombe, from a Treatise, published by Captain Straith, 
Professor of Fortification and Artillery. The present qualifi- 
cations for the Artillery Cadets at Addiscombe are, a know- 
ledge of the substance of Captain Straith’s Treatise on Fortifi- 
cation, from the definitions, p. 1 to p. 396 inclusive, omit- 
ting the Appendix to chapter 9, and omitting also chapter 12. 

The plates of fortification required correspond with those 
in the Atlas to Captain Straith’s Treatise; but must all be 
drawn on a larger scale, and are as follows: 

Plate 1, Figures 3 and 4. Plate 2, Figures 17, 14 and 18. 
(To be filled in and shaded.) 
Plate 3, Fig. 28. Plate 4, Fig. 58. Plate 5, Fig. 54. 
(In outline only.) 

Plate 6, Figs. 102, 117,118. Plate 7, Figs. 124, 125. 
Plate 8, Figs. 184, 135. Plate 11, Figs. 1, 2, 3, 4, 5, 6, 7, 8. 
Plate 12, Figs. 14, 15, 16, 17, 18, 19. Plate 18, Figs. 26, 

27, 28, 29. (To be filled in and shaded.) 

Thirdly. In Artillery.—The qualification for the Artillery 
Cadets at Addiscombe, is a knowledge of the substance of 
Captain Straith’s Memoirs on Artillery, from part 1 to 15 in- 
clusive, omitting part 14; but the plates are not always drawn. 

N. B. Qualifications both in Mathematics and in Fortifica- 
tion, equivalent to the above, will be satisfactory, no matter 
from what authors, or according to what system, the candi- 
dates may have studied. But in respect to fortification and 
Artillery particularly, considering that those branches are not 
taught in all parts of the kingdom, the public examiner has 
been instructed to make allowance for the difficulty of finding 
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competent masters, and therefore the candidates for direct 
Artillery appointments may be passed without possessing a 
knowledge of all the details contained in Captain Straith’s 
Treatise before quoted; but they will be expected to under- 
stand the nature of works of Permanent Fortification, accord- 
ing to Vauban’s first system, or the modern system, and to 
be able to explain the operations of a siege; and they must 
also have some knowledge of Field Fortification. They must 
produce Drawings of Fortification, and a plan of attack of a 
regular fortress, executed by them as students, which, if satis- 
factory, may be fewer in number than those required at 
Addiscombe. These plans must have been constructed ac- 
cording to scale, and not mere copies, as a proof of which, the 
candidates may be required to draw the outline of some work 
from dictation. 

Under the same consideration, should the candidates be 
qualified in other respects, a very moderate knowledge of Ar- 
tillery will be accepted, as they will have the opportunity of 
acquiring it in India. 

Fourthly. Drawing and Surveying.—The Cadets at Addis- 
combe are taught Civil and Military Drawing, and are taught 
the practice of Surveying according to the rules contained in 
Major Basil Jackson’s printed course of Military Surveying, 
which they follow in making Surveys of the country near 
Addiscombe. 

The candidates for direct Artillery appointments will pro- 
duce drawings in whatever style they may have been taught, 
whether landscape and figures, or topographical—the latter 
to include their actual surveys; and the common practice of 
land-surveying by the theodolite will be considered satisfac- 
tory. 

As soon as any candidate who has obtained a nomination to 
a direct Artillery appointment shall be considered competent, 
his friends will send notice thereof to Mr. ‘I. R. Clarke, at 
the East India House, by whom they will be informed as to 
the periods of examination appointed, when they will be re- 
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quired to appear before Colonel Pasley, at Chatham for that 
purpose, who will make a report of the qualifications of indi- 
vidual candidates, of whom several will be brought forward 
at the same time. Each examination will occupy several 
days, as is usual at the private examinations at Addiscombe, 
preliminary to the public examinations, when the appoint- 
ments of the Cadets to the Artillery, &c. are decided. None 
will take place before the month of August next, and none 
later than the month of April, 1842. 


Agreeably to the resolution of the Court of Directors of 
the 7th April, with a view to the protection of the Cadets 
studying at Addiscombe, the candidates for direct Artillery 
appointments who may pass satisfactory examinations before 
the 25th December, 1841, and who shall obtain certificates of 
approbation, from the public examiner to that effect, shall 
take rank below the Addiscombe Cadets who may be reported 
qualified for the Artillery at the public examination to be 
held in December, 1841, and all subsequently passed on such 
direct appointments shall take rank next below the Addis- 
combe Cadets who may be reported qualified for the Artillery 
in June, 1842. 

Every candidate must produce a certificate of good conduct 
from the master under whom he last studied. No candidate 
can be appointed a direct Artillery Cadet who is under sixteen 
or above twenty-two years of age. 


Memorandum published by Lieutenant Thomas Cook, R. N., 
F. R.S., Professor of Fortification at the Honorable East 
India Company’s Military Seminary, Addiscombe, $d July, 
1845. 


Having very long experienced the difficulty of conveying 
correct ideas on the subject of FortiricaTion to youthful 
minds, whether by drawings or by theoretical instruction,— 
it occurred to me about six years ago, that if I could give the 
Cadets practical information by the use of a clean and cheap 
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material, that would admit of change of form, or constant 
repetition, without deterioration,—I should effect the object 
in a more attractive, and less laborious way, than that of 
constructing works of full dimensions, which, moreover, 
require much space, and more time than can be given here 
to the subject. With this view, some gabions, fascines, and 
sand-bags were prepared, on a scale of two inches to a foot, or 
one-sixth of the full size, for the purpose of modelling works 
in SAND, a little moistened with water. The result of the 
first experiments was so satisfactory, that at the next public 
examination at Addiscombe, a “double sap” thus made was 
produced; and after some Cadets were examined on the par- 
ticulars of its construction, the Public Examiner ordered four 
others to demolish the sap, and in the presence of the Court, 
to construct a “two-gun battery” on the same scale, and 
with the same materials, which was done, and some brass 
model guns planted in battery, in the short space of twenty- 
eight minutes, to the most perfect satisfaction and gratification 
‘of all present, who were quite satisfied by ocular demonstra- 
tion, that the Cadets were thoroughly acquainted with at 
least this branch, of the subject. From that time to the 
present, we have carried on this system of teaching the art 
of Fortification (as an auxiliary to theory and plan draw- 
ing) with increasing energy, on scales varying from two 
inches, to a quarter of an inch to a foot. Wauban’s, the 
Modern, Carnot’s, Coehorn’s, Bousmard’s, Choumara’s, and 
Dufour’s systems have been constructed, together with the 
usual field-works, and several Indian mud-forts. The at- 
tack against various places has been scientifically conducted, 
by a succession of parallels, raised and sunken batteries, 
zigzage, saps, &c. Mines have also been sprung to form 
practicable breaches. With this material we have thrown up 
hills, the heights of which have been regularly fortified. The 
difficult art of “ defilading” works has been brought within 
the comprehension of the students. In some cases the hills 
have been scarped, to form defiles. Bridges have been formed 


across rivers, (the floor of the room haying been coloured to 
Cc 
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imitate water,) which enabled us to show bridge-heads, and 
the various defensive methods for strengthening the passages 
of rivers by abattis, trous de loup, &c. &c. In short almost 
everything may be done upon scale, for the purpose of giving 
instruction, by this simple, cheap, and efficacious plan. I 
could say very much of the distinguished approbation this 

~+system has met with, from very high authorities. It may 
however suffice to state, that it was ordered to be adopted at 
Woolwich Royal Military Academy by Lord Vivian, late 
Master General of the Ordnance,—by the Admiralty, for the 
instruction of the Marine Cadets at Portsmouth Naval College, 
—and that the Professor of Fortification at the Royal Military 
College at Sandhurst, was sent to Addiscombe a few weeks 
ago, expressly to make himself acquainted with the system, 
for adoption there. Several of the preparatory establishments 
for training youths for the Military Colleges, have also availed 
themselves of it. I will only add, that although this mode of 
instruction may be proceeded with out of doors, the Court of 
Directors of the Honorable East India Company, have mani- 
fested their approbation of the plan to such an egtent, that 
they have lately erected a large building which cost upwards 
of £1,200, expressly for the purpose of carrying it out with the 
greatest advantage. Two or three men have been trained, 
to work with, and attend upon the Cadets when so employed, 
who also, usually, finish off the models when nearly com- 
pleted. ‘ 

Although a little practice would soon make the matter 
easy, it may be desirable that I should briefly state, the best 
way of proceeding in a case, in illustration of the subject 
generally. If, for example, an Evevatep Batrery, on 4 
scale of two inches to a foot were required,—let the sand be 
spread on the floor of the building, to the depth of twelve 
inches, (equal to the depth of the ditch or six feet on the 
supposed scale) and let the surface of it be considered a8 
representing the plane of site. ‘Lrace the outline of the face 
and epaulements, allowing two inches for every foot of the 
length of each. Place some pickets at the angles, and at the 
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extremities of the epaulements, sufficiently long to stand fifteen 
inches (7} feet) above the surface of the sand: a cord running 
from one to the other at that height, will mark the line and 
height of the crest of the intended work. From those pick- 
ets at the angles, place others perpendicular to the face of the 
work, at distances equivalent to the different slopes, as far as 
the counterscarp of the ditch. The first of these pickets being 
sufficiently high to denote the foot of the superior slope, the 
second sufficiently low to denote the foot of the exterior 
slope ; which in fact will be on the plane of site. Connect 
the three together by a cord at each end, and the profile of 
the intended parapet will thus be shown. If the correspond- 
ing pickets be united by cords, the foot of each slope will be 
defined. Proceed in a similar manner to trace the epaulements. 
Next place a row of “ gabions” under the crest line (but 
ene-fourth of the height of the crest within it) leaning them 
forward in such a direction, that when the interior slope is 
completed, it will just cut the line denoting the crest. Exca- 
yate between the pickets, which denote the breadth of the 
bottom of the ditch, down to the floor ; throwing the sand up 
to fill the gabions, and to form the parapet. As the work 
proceeds, place a row of “ fascines” on the gabions, except- 
ing on those which are to form the sills of the embrasures : 
after this another row of gabions, and such as are to form the 
cheeks of the embrasures: then a finishing row of fascines : in 
short, on such a large scale, the construction may proceed 
almost the same, as if the work were of full dimensions. In 
like manner, if the intended work be two fronts of VauBAN’s 
System, on a scale of a quarter of an inch to a foot, the sand 
must be spread to a depth of 5} inches (equal to the depth 
of the ditch or twenty-two feet) and rolled ; the surface would, 
in, this case also, represent the plane of site. Let the outline 
be traced, and pickets placed at the angles, and at the ends 
of the different faces of the works, from which must be laid 
off inwards, the slopes required: the elevation of the pickets 
to represent the relief of the different parts. Practically, the 
sand excavated from the ditches, will, as is usual in full size, 
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supply the quantity required to form the ramparts, parapets, 
&c.: but, excepting when making experiments to ascertain 
the exact proportion the ‘‘ remblai” bears to the “deblai” of 
any work, it will be found more convenient to deviate from 
the course adopted in constructing a full-sized work. The 
implements used are trowels of different sizes, a few small 
spades, iron pickets, cord, measuring tapes, scales, and knee- 
caps made of leather, to buckle over the knees, to prevent 
injury to the Cadets, from occasionally kneeling upon the 
moistened sand. 

In the first part of each term, the junior class is taken into 
the modelling hall, (in which about one hundred and fifty 
loads of sand have been deposited,) and employed in tracing 
out, and throwing up works of a simple nature ; but previous 
to every half-yearly examination, more difficult works are 
constructed. At the present time there may be seen, the 
attack as carried on against two fronts of the modern system ; 
—a bridge across a river protected by a tower, and fortified 
heights ;—and a bridge in a mountain defile across a river, 
strengthened by a variety of engineering devices,—on a scale 
of a quarter of an inch to a foot. Two very strong casemated 
coast batteries,—and a fac simile of the Cabul-gate side of 
Ghuznee, with its turrets, &c., loopholed,—beautifully exe- 
cuted on a scale of half an inch to a foot. A raised battery, 
—a sunken battery,—and a double sap,—on a scale of two 
inches to a foot. Some of these have been standing for nearly 
two months. 


Extracted from “ Engines of War” published by Henry 
Wilkinson, A. R. A. S., Lonvon, 1841. 


SLINGS. 

Pliny ascribes the invention of slings to the Phenecia but 
Vegetius attributes it to the inhabitants of the Baleric Islands 
(now called Majorca and Minorca) who were famous in An- 
tiquity for using them. This weapon was principally used by 
the light armed Soldiers. Cyrus considered it unbecoming 
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an Officer’; and Alexander, wishing to render his enemies as 
contemptible as possible to his own Soldiers, calls them “a 
“ disorderly rabble designed for no other purpose than to cast 
** stones out of a sling.” Arrows, stones, and leaden plum- 
mets, were thrown from them, some of which weighed no less 
than an Attic pound. The manner of slinging was by whirling 
it twice or thrice about the head before they discharged the 
bullet: thus Mezentius in Virgil, “Thrice round his head 
the loaded sling he whirled,” but Vegetius commends those as 
the greatest artists, who cast it out with one turn about the 
head. Seneca reports, that its motion was so vehement, that 
the leaden plummets were frequently melted. The materials 
of which slings were composed were either flax, hair, or 
leather, woven into bands, or cut into thongs, broad in the 
centre to receive the load, and tapering off to the extremities ; 
they were sometimes attached to sticks to increase their 
power, and the Greeks as well as Romans, projected darts 
and javelins by the assistance of a sling or strap girt round 
their middle. D’Aubigne records the fact, that slings were 
used at the siege of Sancerre in 1572 by the Huguenots in 
order to save their powder; and hence, he says they were 
called “Sancerre harquebusses.” This is probably the last 
instance of their use in European warfare ; although it is stated 
by Sir Robert Wilson, that at the battle of Alexandria, the 
French and English threw stones at each other during a tem- 
porary want of ammunition, with such effect that a Serjeant 
of the 28th Regiment was killed, and several of the men were 
wounded. 


. ORIGIN OF FIRE ARMS. 


Although there may be some doubt as to the precise mean- 
ing of the terms employed, it is generally supposed by 
writers on this subject that by “crakys of war” mentioned by 
John Barber, Archdeacon of Aberdeen, in his metrical life of 
Robert Bruce, cannon of some description were implied. 
He states that they were used by Edward III. in his first 
Campaign against the Scots in 1327. This is the earliest in- 
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stance recorded and it is certain that about this period they 
were first employed in warfare, gunpowder having been pro- 
posed for the destruction of armies many years previous. Vilam 
and Rapin say, that the English first made use of cannon in 
France at the battle of Cressey (1846) before which they were 
unknown in that country. Rapin observes that “ four pieces 
“which they had placed on a hill, did so much execution 
‘amongst the French Troops, and inspired them with s 
“ much terror, that part of the success of the day has been 
“attributed to the surprise occasioned by this novelty.” 
Father Daniel, however says, the French used them in 1338; 
and gunpowder is stated to have been used at the siege of 
Algiers in 1842. The moral effect produced by the early 
fire arms was probably much greater than their destructive 
powers. In 1878 when the English unsuccessfully besieged 
St. Malo, 400 cannon are said to have been employed ; but 
these are supposed to have been of the smaller kind, called 
hand-cannon or calverins, which were carried by two men, 
and fired from a kind of tripod, or rest, fixed in the ground. 
Bolts and quarrels were shot from cannon in the reign of 
Henry V. (1418): these were succeeded by stones, as in 1418. 
Henry ordered the clerk of the works of his ordnance to pro- 
cure labourers for the making of 7000 stones for the guns of 
different sorts, in the Quarries of Maidstone in Kent. 


MATERIALS OF WHICH CANNONS HAVE BEEN COMPOSED. 


The materials of which cannon have been composed are 
various ; besides metals—wood, leather, rope, and even Wa 
ter, in the form of ice, have been employed im their construc- 
tion. In the Arsenal at Venice there is a mortar made of a— 
coil of rope, covered with raw hides, intended to throw a stone 
bullet ; and, in 1740, several cannon were cut out of solid ice 
at St. Petersburgh, and fired repeatedly with ice bullets 
without bursting. A variety of early and recent specimens 
of curious Artillery may be seen in the Arsenal and ia the 
Rotunda at Woolwich. 
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PISTOLS. 

Pistols derived their origin from Pistoia, a city of Etruria, 
where they were manufactured previous to 1544, in the 
reign of Frances I.; in which year the German horsemen, 
called retters are said to have used them in France before the 
French, and in the time of Henry II. ; those who carried them 
were called pistoliers. These pistols were the arquebuse in 
miniature, the barrels being one foot in length, and fired by 
the wheel-lock; they were introduced into England about 
the middle of the sixteenth century. 


CUMBROUSNESS OF ARMOUR. 


Monsieur de la Noue says, that the ancient Knights loaded 
themselyes with anvils instead of armour, and that it was so 
closely fitted and sometimes screwed so firmly on, that it was 

- almost impossible to kill them when unhorsed, although they 
were perfectly defenceless, as the misericorde or dagger, pro- 
vided for such purposes, could not penetrate the joints. 
Philip de Comines has recorded, that at the battle of Four- 

* noue under Charles VIII. a number of Italian Knights, who 

were overthrown and unable to rise on account of the weight 
of their armour, could not be killed until they were broken 
up like huge lobsters, with wood cutters’ axes, by the ser- 
vants and followers of the army, which fully justified the ob- 
servation of James I. who, speaking in praise of armour said, 

“that it not only protected the wearer, but prevented him 

“from doing any injury to others.” In fact, we find in 

several battles about the time referred to, that not a single 

Knight was slain. An anecdote in point is also related of 

George IV. ; after the Battle of Waterloo, it was proposed to 

make some change in the dress of the Life Guards ; the King 
ordered one of the Soldiers to be sent for, who had greatly 
distinguished himself, and was said to have slain six or seven 

French Cuirassiers in single combat. He was asked a variety 

of questions, to each of which he assented, until the King, 
perceiving that his opinion was biassed by the presence of 
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royalty and his own Officers, said to him, “ well, if you were 
“going to have such another day’s work as you had at 
«© Waterloo, how would you like to be dressed?’ “ Please 
“ your Majesty,” he replied, “ in that case, I had rather be 
‘in my shirt sleeves ;” thus demonstrating the folly of load- 
ing Soldiers with useless defensive clothing, which only im- 
pedes the free exercise of their muscular powers. 


ORIGIN OF THE BAYONET. 


The idea of affixing a dagger to the end of the Musket 
appears to have occurred to different Officers, who occasion- 
ally put it in practice in order to convert the Musket into a 
pike when the Soldiers had exhausted their ammunition. The 
first bayonets were consequently merely daggers, the handles 
of which fitted into the muzzles of the barrels. Father 
Daniel says, they were regularly introduced into France 
about 1671; the first corps armed with them was the Regi- 
ment of Fusiliers raised in that year; and they derive their 
name from having been originally manufactured at Bayaune. 
The present method of fastening them to the muzzle of the 
musket was also a French invention, first used by Marshal 
Catinat in 1693, at the battle of Marsaglia ; the slaughter was f 
immense, and the rout of the allies complete. Similar suc- 
cess attended Marskal ‘Tallard at the battle of Spires in 1703, 
and the Duc de Vendome in 1705 at Calcinata in Italy ; but 
it was not until two great victories had been obtained by them, 
that they were adopted by other nations. Many other battles 
were almost exclusively gained by the use of them, and the 
Spaniards were uniformly defeated by the Bayonet alone, in 
all their contests with the French at the close of the Campaign 
in 1794. The English Grenadiers first employed them in the 
short reign of James II. Bayonets however underwent 
several mutations before the socket Bayonet was adopted ; two 
rings were fixed to the handle to receive the muzzle, and in 
the reign of Queen Anne, two Horse Grenadiers rode before 
her Carriage with Bayonets fixed in this manner. The gene- 
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ral introduction of the Bayonet superseded the use of the 
pike, which was abolished in France by Royal Ordinance in 
1708, with the advice of Marshal de Vauban ; and pikes were 
probably laid aside in England about the same time, as in 
1690 a book of the pike exercise was published by Royal 
Command, and in 1705 the Gentleman’s Dictionary describes 
itas a weapon formerly in use, but then changed for the 
musket. 


PERCUSSION CAP. 


The late Mr. Joseph Egg and several other persons lay 
claim to it. ‘Mr. Egg it is supposed purchased it from Mr. 
Roantree, a Gun maker at Barnard Castle Durham, who had 
it from a workman employed by Mr. Joshua Shaw, now re- 
siding it is believed at Philadelphia. Mr. Shaw is said to 
have stated that in 1814 he invented a steel cap, which, when 
fired, was retained to be primed again ; that in 1815 he made 
a pewter cap, which was thrown away after using; and 
lastly, that in 1816 he used a copper cap precisely similar 
to those at present employed. He made application for a 
patent in England, but the solicitor to whom it was referred 
decided, that it could not be obtained without infringing 
Forsyth’s patent, then in force. Baron Heurtloup has pa- 
tented a very novel and ingenious method of firing Guns by 
percussion, which has never yet come into use from a variety 
of causes, and it is probable that it may never be adopted ; 
but it deserves notice, as being quite original. He has 
named it the koptipter from its peculiar action of cutting and 
ariking, it is dependent on the fact, that when fulminating 
Powder is enclosed in a tube of soft metal, it may be cut 
through by a sharp edged instrument without explosion 
although when struck with a blunter edge it will ignite. On 
this principle the Baron has contrived a long and very thin 
tube of soft metal filled with fulminating powder, which is 

enclosed in the stock, and gradually advanced by the action 
of the lock, which causes a small portion of the tube to pro- 
D 


645 


trude just over the touch-hole: the cock in falling first cub 
off this projecting portion with a sharp edge, and instantly 
strikes the piece thus detached with a lower blunt elevation 
on its striking surface, which explodes it simultaneously with 
the first operation. The simplicity of the copper cap, how- 
ever, almost precludes the adoption of any complicated plan, 
although ingenious. The most simple mechanical arrangement 
for firing by percussion is the lock invented by Mr. Wilkin- 
son, and patented in 1839; it consists of only five principal 
parts, including the guard, trigger-plate, and trigger ; it fires 
on the under side by means of a copper cap and has the 
shortest and most direct communication into the barrel that is 
possible, being in a right line: the stock is much stronger, 
and the cost considerably less than any other plan. Two 
muskets fitted with these locks were sent to Woolwich by 
order of the Master General of the Ordnance in July, 1840, 
and fired 2000 times with ball cartridges, without a single 
failure or any mishap whatever. Sometimes 100 rounds a 
day were fired without cleaning ; after which they were 
tried against time, and were fired equally quick with the new 
percussion muskets. The Emperor of Russia honored Mr. 
Wilkinson with a splendid diamond ring as a mark of his 
Imperial Majesty’s approbation of this invention, and referred 
the musket sent, to the Minister of War. 


QUANTITIES OF GUNPOWDER EMPLOYED IN VARIOUS SIEGES. 


At the siege of Cuidad Rodrigo in J; anuary, 1812, 74,978 Ib. 
of Gunpowder were consumed in 80} hours ; at the storm: 
ing of Badajoz in March of the same year, 228,830 Ib. in 104 
hours, and this was from the great Guns only ; at the fint 
and second siege of San Sebastian 502,110 th; and at the 
siege of Taragoza, the French exploded 45,000Ib. of powder 
in the mines, and threw 16,000 shells during the bombard- 
ment. To which may be added that some of our private 
manufacturers make from 8,000 to 10,000 barrels of powder 
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ayear in time of peace, and from 10,000 to 14,000 barrels 
during war. The quantity of powder received and proved at 
the Royal Magazines from Faversham, and the several pow- 
der makers contracting with Government, amounted during 
the seven years from 1776 to 1782 inclusive, to 244,349 bar- 
rels of 100Ib. each, being equal, on an average to 3,490,700Ib. 
annually. The quantity of powder in store at the different 
Magazines in Great Britain, Guernsey, Jersey, and the Isle of 
Man in 1783, was about 80,000 barrels. . 


DAMASCUS SWORDS. 


It is well known that Damascus was formerly celebrated 
all over the world for its manufacture of sword blades; and 
it is recorded, that when Timur Sung conquered Syria, in 
the beginning of the fourteenth century, he carried off all the 
manufacturers of steel into Persia; since which period the 
fabrication of Arms has declined at Damascus, and the suc- 
cessors of those workmen, being dispersed over the East, are 
said either to have lost the secret, or ceased to make blades 
of more than ordinary goodness. We must however, first 
divest ourselves of all prejudice in favor of the exaggerated 
reports of their qualities, and remember that, at the time 
when the natives of the East were well acquainted with the 
art of working in Iron and Steel, we, and indeed all Europe, 
appear to have been comparatively in a state of perfect igno- 
rance; the ancient swords of Damascus, therefore, when 
opposed to those of other countries, were probably found to 
be infinitely superior in t¢mper and quality ; which, combined 
with their great external beauty, stamped them for ages with 
so high a character for excellence, that they are even now 
handed down as heir-looms by Eastern princes to their pos- 

‘terity. The extraordinary prices* that have been offered 
* Two swords presented to Sir John Campbell by the Shah of Persia, were valued a 
200 ducats each, or about £86, And the Umeer of Scinde had a large sword, for which 


he refused 9000 Rupees, equal to £900. Sir George Ousely, Bart. has several swords, 
some of which were valued even at a higher rate. 
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and obtained for them, sufficiently attest the estimation in 
which they were held, which is certainly not warranted in 
the present day, when swords of equal or superior quality 
might be manufactured at one-twentieth the expense. In 
addition to the foregoing observations, the strength and great 
dexterity of the swordsman must be taken into consideration, 
and much of the apparent superiority of these blades may be 
undoubtedly ascribed to this cause. 


SIGNS OF INCREASE, MATURITY, AND DECAY IN TREES. 


The qualities of wood depend much on the state of the tree 
when cut down. It appears, from the experiments of M. 
Hartig, upon wood applied as fuel, that trees which have at- 
tained maturity without passing into decay, are the best for 
the production of heat. Thus the value of an elm of one 
hundred years is to that of one of thirty years, as twelve is to 
nine; that of an ash of one hundred years to one of thirty 
Years, as fifteen to eleven. When the trees begin to decay, 
their value rapidly diminishes; thus, if an oak of two hun- 
dred years yields wood worth 15 shillings per cord, a tree 
of the same kind passing to decay yields wood only worth 12 
shillings. When the wood is used for other purposes, the 
advantages conferred by a mature and healthy state are more 
considerable. 


The common elm, growing in a forest and in good earth 
acquires its full increase in about one hundred and fifty years, 
but it will live many ages, even five or six hundred years. 
Large forest elms are cut down with advantage when of an 
age between one hundred and one hundred and thirty years, 
and then furnish a large quantity of building wood. ‘The 
duration of the life of an elm depends much upon the soil; in 
adry soil it becomes aged, as it were, in forty, fifty or sixty 
years. Elms which have been lopped, live for a shorter pe- 
riod than the others. ‘Those which grow by the road side, 
orin thin plantations, may be cut when seventy or eighty 
years of age. In general, the increase of hard woods, as the 
oak and the elm, is small at first; it successively augments 
until the twentieth or twenty-fifth year, is then uniform until 
the age of sixty to eighty years, after which it sensibly dimi- 
nishes. For these and other reasons, it is important that trees 
should be cut down when they are at their mature state, and 
Not simply when they undergo no further increase. When 
the period has arrived after which the increase of the tree 


Would be less and less from year to year, then the tree should 
E 
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be felled, for no advantage accrues from its remaining longer 
in the ground. The indications of the mature state of a tree 
are by no means so evident as those of decay, but still certain 
signs of these states, as well as of the vigorous condition of 
the tree, may always be observed. 

1. Signs announcing the vigour of a Tree.—The branches, 
especially towards the top, are vigorous; the annual shoots 
strong and long; the leaves green, vigorous, and thick prin- 
cipally at the summit, and falling late in autumn; the bark 
is clear, fine, united, and nearly of the same colour from the 
foot to the large branches. If at the bottom of the veins, or 
divisions, of the thick bark, there appear smaller divisions 
which follow from below, upwards, in the direction of the 
fibres, and live bark be observed at the bottom of these divi- 
sions, it is an indication that the tree is very vigorous and ra- 
pidly increasing in size. If some of the lower branches, stifled 
by the others, are yellow, languishing, and even dead, this 
is an accidental effect, and is no proof of the languor of the 
tree. Finally it is a sign of vigour when branches are seen at 
the summit of the tree, rising above and being much longer 
than the others; but it is to be observed that all trees with 
round heads do not throw out branches with equal force. 

2. Signs that indicate that the Tree is mature.—Generally 
the head of the tree is rounded ; the shoots, diminish in 
length each year, and the furthest shoots add to the length 
of the branches only by the length of the bad ; the leaves are 
put forth early in spring and become yellow in autumn before 
those of vigorous trees, and at this time the lower leaves are 
greener than the upper. The branches incline towards the 
horizon, and form angles sometimes of sixty or seventy de- 
grees. ‘These apparent signs, and the thinness of the layer 
deposited by the sap, indicate that the tree makes but small 
additions to itself, and now it should be cut down. The na- 
ture of the earth should be examined, as well also as the kind 
of tree, to form a judgment whether the tree should be left 
to increase still further, or whether it will be more proper 
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to fell it. An exact age cannot be assigned for each species, 
but it has been observed, that an elm situated in an insulated 
plantation may be felled with advantage when between se- 
venty and eighty years of age. 

3. Signs of decay in a Tree.— When a tree becomes crown- 
ed, 1. e. when the upper branches die, it infallibly indicates 
especially for isolated trees, that the central wood is under- 
going alteration, and the tree passing to decay. When the 
bark separates from the wood, or when it is divided by se- 
parations which pass across it, the tree is in a considerable 
state of degradation. When the bark is loaded with moss, 
lichen, or fungi, or is marked with black or red spots, these 
tigns of alteration in the bark justify suspicions of alteration 
in the wood within. When sap is seen to flow from clefts in 
the bark, it is a sign that the tree will soon die. As to 
wounds or gutterings, these defects may arise from local 
causes, and are not necessarily the result of old age. 


ON THE PRESERVATION OF WOOD. 


A paper bearing this title was lately read before the French 
Academy of Sciences, by its author, Dr. Boucherie, and we 
insert it because the subject has lately attracted considerable 
attention, and considering the extensive employment of wood 
for paving, every thing relative to the subject is important. 

He contrasts the increasing consumption and the rapid de- 
tay of timber, with its slow rate of production, which make it 
Necessary to econofnize its employment. He adverts to the 
many projects for its preservation, enumerated first by Mr. 
John Knowles, and the methods subsequently proposed, to 
many of which he objects from their uselessness; to others 
from the slow and superficial manner in which timbers part 
with their contained fluids, or absorb new ones by simple 
immersion, (circumstances long since proved by Duhamel;) 
and to all from their expense, the ultimate test of general ap- 
plication. 
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Dr. Boucherie argues, that all the changes in woods are at- 
tributable to the soluble parts they contain which either give 
rise to fermentation or decay, or serve as food for the worms 
that so rapidly penetrate even the hardest woods. As the 
results of analysis he says, that sound timbers contain 
from three to seven per cent. of soluble matters, and the 
decayed and worm-eaten rarely two, commonly less than one 
per cent.; he therefore concludes that “ since the soluble mat- 
ters of the wood were the causes of the changes it undergoes, 
it is necessary to its preservation, either to abstract the solu- 
ble parts in any way, or to render them insoluble by introduc- 
ing substances which should render infermentable or inali- 
mehtary; which he considers may be done by many of the 
metallic salts and earthy chlorides. 


Dr. Boucherie shows by parallel experiments upon “ vege- 
table matters very susceptible of decomposition, as flour, the 
pulps of carrot and beet root, the melon, &c. which only dif- 
fer from wood, of which they possess the origin and constitu- 
tion, by the greater proportion of soluble matter which they 
contain) that in the natural states they rapidly alter, but are 
preserved by the pyrolignite of iron a cheaper material 
than the corrosive sublimate commonly used, and one very 
desirable in several respects. He presumed that by immers- 
ing the end of a tree immediately after it was felled into a 
liquid the vital energies not having ceased, the wood then 
absorbs such fluid through all its pores, by a process which 
he calls aspiration; and inthis fortunate surmise he was 
entirely successful. This led step by step to numerous prac- 
tical results, which their inventor enumerates as follows and 
describes in separate chapters. 


Ist. “ For protecting the woods from the dry or wet rot.” 
2d. “ For augmenting their hardness.” 


3d. “ For preserving and developing their flexibility and 
their elasticity.” 


4th. “ For rendering impossible the splits (disjunctions) 


552 


which take place when they are brought into use or are 
submitted to atmospheric changes.” 


5th. “ For greatly reducing shait inflammability and com- 
bustibility.” 

6th. We shall endeavour to convey a general notion of the 
methods in the same order. 


1. Durability.—He took a poplar-tree measuring 28 metres 
in height and 40 centimetres diameter simply divided from 
its root with its branches and leaves undisturbed, and immers- 
ed it erect to the depth of 20 centimetres in a vessel contain- 
ing pyrolignite of iron; in six days it was entirely impregnat- 
ed even to the leaves, and had absorbed the large quantity of 
three hectotitres. This method required powerful lifting 
apparatus, and a support for the tree to lean against and was 
therefore objectionable. He repeatedly operated upon trees 
lying on the ground, by attaching to their bases waterproof 
bags containing the liquid, the experiments were varied in 
many ways; sometimes portions of the branches were lopped 
off but the crown or tuft was always left upon the principal 
stem ; at other times the aspiration was effected by boring 
detached holes near the earth supplied with different fluids, 
which gave rise to all kinds of diversities; and other trees © 
were pierced entirely through, and a horizontal cut extending 
to within an inch or so of each side was made with a thick 
saw, leaving only sufficient wood forthe support of the trees. 

For fear of losing the trees upon which he had the oppor- 
tunity of experimenting, the process was not deferred beyond 
24, 86, or 48 hours after they were felled, as the vigour of 
the absorption was found to abate rapidly after the first day, 
and that at about the tenth day it was scarcely perceptible; 
it was also found the aspiration entirely failed in dead wood, 
whether occurring at the heart of old trees or at parts of others 
from any accidental interruption of the flow of the sap during 
the growth ; and also that resinous trees absorbed the fluids 
lees rapidly than others. Observations were also made of the 
quantities of the liquids taken up; these when of a neutral 
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kind, as the chloride of soda often equalled in bulk that of 
the wood itself without causing any addition to its weight; 
the acid and alkaline fluids were less abundantly absorbed, 

apparently from contracting the vessels by their astringent 
action. It is stated that the pyrolignite of iron effected the 
preservation of the substance when equal to less than a fiftieth 
of the weight of the green wood. These points are all sepa- 
rately treated in the original paper. 

2d. The hardness of the wood was considered by various 
workmen to be more than doubled by the action of the pyro- 
lignite. 

3d. The flexibility (due to a certain presencé of moisture) 
was increased in a remarkable manner by the chloride of lime 
and other deliquescent salts, the degree of elasticity depend- 
ing upon their greater or less concentration. As a cheap 
substitute for the above the stagnant water of salt marshes 
was adopted, with a fifth of the pyrolignite, for the greater 
certainty of preservation. Pieces of prepared deal, 3 milli- 
metres thick and 60 centimetres long, were capable of being 
twisted and bent in all directions, as into screws also into three 
circular coils; the wood immediately regained its figure when 
released ; this condition lasted eighteen months, that is until 
the time his paper was read. 

4th. The warping and splitting, principally due to the con- 
tinual effect of the atmosphere in abstracting and restoring 
the moisture, was stayed by impregnating the wood with a 
weak infusion of the chloride, so as always to retain it to a 
certain degree moist ; one-fifth of pyrolignite was also added 
in this case. The seasoning of the wood was also considered 
to be expedited by the process, and which was not found to 
interfere with the ordinary use of oil-paint,&c. Large boards 
of the prepared wood, some of which were painted on one or 
both sides, and similar boards of unprepared wood were 
compared ; at the end of twelve months, the former were 
perfect as to form, the latter were warped and twisted as usual. 

5th. The inflammability and combustibility of the woods 
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were also prevented by the earthy chlorides, which fuse on 
their surfaces by the application of heat and render them dif- 
ficult of ignition. Two similar cabins were built of prepared 
and of ordinary wood respectively, and similar fires were 
lighted in each; the latter was entirely burned, the other was 
barely blackened. 

6th. In respect to colors infused by the aspiratory process, the 
vegetable colors were found to answer less perfectly than the 
mineral, and the latter succeeded best when the color was in- 
troduced at two processes, so that the chemical change, (that 
of ordinary dyeing) occurred in the pores of the wood itself. 
Odorous matters, required to be infused in weak alcoholic so- 
lutions, or essential oils they were considered to be equally 
durable with those supplied by the hand of nature; and re- 
sins similarly introduced were found to increase amazingly 
the inflammability of the woods, and to render them impervi- 
ous to water. 

In a word the method promises the means of working al- 
most any desired change in the constitution and properties of 
woods, when the fields are presented to them before the vita- 
lity of the tree has ceased. It is true we have as yet only 
two years’ trial of these experiments, bat they have been eci- 
entifically deduced, and their inventor is still engaged in pro- 
secuting them. It is to be hoped, and also expected, that 
these interesting and flattering promises of success will be rea- 
lized, and even extended, when tried by that most severe of 
all tests, time. 


CAUSES OF THE DECAY OF WOOD. 


It appears that the contact of water and air are the chief 
causes of the decay of wood. If therefore, any means can be 
devised, by which the access of moisture and air can be pre- 
vented, the wood is secure against decay. This principle 
may be illustrated by supposing a cylinder of dry wood to be 
placed ina glass tube or case, which it exactly fills, and 
the two ends of which are, as it is called, hermetically sealed, 
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or entirely closed. Who will doubt that such a piece of 
wood might remain in the open air a thousand years unchang- 
ed? Orlet us take a still more opposite illustration of this fact 
—that of amber, a native bitumen, or resin, in which a variety 
of small flies, filaments of vegetables, and others of the most 
fragile substances, are seen embedded, having been preserved 
from decay much longer, probably, than a thousand years, and 
with no apparent tendency to change for ten times that period. 

To exclude air and moisture, various experiments have 
been employed, of which the most common is covering the 
surface with paint; which is oil mixed with some substance 
capable of giving it the color which we desire. Itis wellknown 
that several of the oils, as those of linseed, hemp-seed, &c., 
become dry when thinly spread on any hard substance. The 
drying quality is much assisted by being previously boiled 
with certain metallic oxides, more especially that of lead, or 
litharge. The crust so formed is with difficulty penetrated by 
moisture or air. For this purpose, also, drying oil is spread on 
silk or linen, in the manufacture of umbrellas, &c. 

When paint is employed within doors, it is customary to 
add to the oil, besides the coloring matter, some essential oil 
of turpentine, which not only makes it dry more readily, but, 
giving it greater tenuity, causes it to flow more freely from 
the brush, and therefore to go farther in the work. For the 
same purpose it forms a part of the paint used on wood and 
iron work in the open air, but mdst improperly ; for on rub- 
bing wood painted white, and long exposed to the weather, 
the white lead comes off in a dry powder like whiting; as if 
the vehicle which glued it to the wood had been decomposed 
and lost, leaving only the pigment behind. 

The composition, which experience has proved to be the best 
adapted for the preservation of wood from both species of de- 
cay, (viz. the wet and dry rot) is as follows:—Melt twelve 
ounces of rosin inaniron potor kettle; when melted, add eight 
ounces of roll brimstone, and just when both are in a liquid 
state, pour in three gallons of train, or whale oil. Heat the 
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whole slowly, gradually adding four ounces of bees’ wax cut 
into small bits, frequently stir the mixture, and as soon as the 
solid ingredients are dissolved, add as much Spanish brown, 
or red or yellow ochre color, (first ground fine with some of 
the oil,) as will give the whole a deep shade. It will now be 
fit for use. Lay on this paint or varnish as hot and thin as 
possible; and some days after the first coat becomes dry, give 
a second. These coats will preserve planks, &c., for ages. 
What remains unused will become solid. on cooling, and may 
be re-melted for future occasions. Dr. Parry used some of 
this composition on elm paling, which eightcen years after, was 
as sound as when first put up. 

All the substances contained in this mixture are capable of 
perfect incorporation with each other by heat, and when se- 
parately exposed, are with great difficulty acted on by water 
or air in any heat which occurs in our climate. They should 
be applied hot with a common painters’ brush on the wood 
which is previously very dry, so as to sink deeply into its 
pores; and though at first they are apparently somewhat 
greasy when cold, yet after some days they make a firm var- 
nish, which does not come off on rubbing. When it is requir- 
ed to give beauty to the work, coloring matters may either be 
added to the mixture, or afterwards applied over it in form of 
common paint. Two coats of the composition should always 
be given; and in all compound machinery, the separate parts 
should be so varnished before they are put together ; after 
which it will be prudent to give a third coating to the joints, 
or to any other part which is peculiarly exposed to the action 
of moisture, such as water-shoots, flood-gates, the beds of 
carts, the tops of posts and rails, and all timber which is near 
or within the ground. Each coat should be dry before the 
Parts are joined, or the last coat applied. : 

This composition will also prevent iron and other metals 
from rusting. : 

It is necessary to mention, that compositions made of hot 
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or glazed carthen vessels, in the open air. For whenever oil 
is brought to the boiling point, or 612 degrees of Fahrenhcit’s 
thermometer, the vapour immediately catches fire, although 
not in contact with any flame: now though a lower degree of 
temperature than that of boiling should be used in this pro- 
cess, it is not always practicable either exactly to regulate 
the heat, or to prevent the overflowing of the materials; in 
either of these cases were the melting performed in a house, 
the most fatal accidents might follow. 

Preservation of Wood by Charcoal.—The following mode of 
preventing rottenness in pales, water-shoots, &c.,is also re- 
commended by Dr. Parry, who says : — 

“More than thirty years ago this subject presented itself to 
my mind, on seeing some water-shoots, which had been pitch- 
ed and painted in the common way, taken down in a state of 
complete rottenness. I had read that charcoal buried in the 
moist earth, had come down to us perfectly sound from the 
times of the Romans ; and that posts long withstood the same 
moisture, if the part intended to be put into the ground was 
charred all round to acertain depth. Impressed with this 
fact, I determined to try an artificial coating of charcoal, and 
when new water-shoots were constructed, I strongly and 
carefully rubbed them with a coat of drying oil, which I 
immediately dredged all over with a thick layer of charcoal 
finely powdered, and contained in a muslin bag. After two 
or three days, when the oil was thoroughly dried, and firmly 
retained the greatest part of the charcoal, I brushed off what 
was loose, and over that which adhered, I applied a coat of 
common lead-colored paint, and a few days after, a second. 
The whole became a firm and solid crust; after which the 
shoots were put in their places, and being examined many 
years afterward, appeared perfectly sound. Any other color 
would probably have succeeded equally well with that which 
I employed. I do not think that lamp black, which is a pure 
species of charcoal, would have answered the purpose of 
forming a thick defensive covering so well as the grosser 
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charcoal which I used. But whatever sort of charcoal is em- 
ployed, it ought either to be fresh made or heated again in 
close vessels, so as to expel the water which it greedily 
attracts from the air. It is to be observed here, that the 
practice of pitching pales, &c., is both incommodious and 
inefficacious, as pitch is so liable to be melted by the heat of 
the sun.” 


ON SEASONING TIMBER. 


The premature decay of timber, and especially of the oak, 
' by what is technically called the dry rot, is a subject which 
has occupied no small share of public attention. If we may 
credit all that we read and hear, the immersing of timber in 
Kyan’s mercurial preparation is the nearest approximation to 
the long wished for desideratum. Still I cannot conceal my 
doubts as to its general utility. Its application to timber for 
lighter purposes may be of much use in promoting durability ; 
but its action on the huge timbers of even a third rate man-of- 
war will, I fear, come infinitely short of expectation ; and, in- 
deed I think it highly probable that after experience will 
prove that, from the claims of a decided specific, Kyan’s pro- 
cess must degenerate to the rank of an expensive auxiliary. 
In all our attempts to arrest the progress of dry rot, there 
seems to be an obvious misdirection of inquiry ; our investi- 
gations not having been yet directed to the more immediate 
cause of the malady. In organic bodies preventives are al- 
ways preferable to cures; therefore, wherever detrimental 
effects present themselves, we ought at once to turn our at- 
tention tothe producing cause with a view to its removal, 
rather than to the application of temporary palliatives. ‘Chat 
the appearance of precocious decay in manufactured timber 
may be traced to the presence of alburnous matter, in its 
fluid state, in the sap vessels, is a fact generally admitted. 
When an oak tree with its vegetative powers in full operation 
is felled, the sap, or alburnous fluid, not having been perfect- 
ed, or converted by the process of foliaceous elaboration to 
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its ultimate purpose, becomes stagnant ; putrefaction speedily 
commences, and in a short time communicates with and con- 
taminates, the sounder parts of the fibrous column. The direct 
means employed by nature in decomposing vegetable matter 
does not appear to have received ite due share of consideration 
from the naturalist. ‘The agency of alburnous matter in an 
imperfect state is allowed ; but, judging from the analogy 
that subsists between animal and vegetable creation, we can 
only view this as a secondary cause. In all bodies, whether 
animal or vegetable, where vitality has ceased to exist, it seems 
to be a universal law of nature, in the process of decomposi- 
tion, to employ some active foreign power. Self-destruction 
forms no clause in the natural code ; therefore we may rest 
assured that there is something else in operation, than merely 
the presence of simple alburnous fluid. Animal bodies con- 
tain the seeds of corruption within themselves ; the different 
fluids teem with countless millions of animated beings. When 
the vital functions are brought to a close, these tiny tenants 
of the veins and arteries commence the work of devastation 
upon the more assailable matter : the putrid mass engenders 
animals of larger dimensions, to gnaw the sounder portions of 
the frame, and shortly afterwards the loathsome task of unit- 
ing earth to earth is accomplisked. 


It is possible that the decomposition of vegetable substan- 
ces is performed by means not very dissimilar to that of ani- 
mals. The germs of the dry rot may be communicated to the 
fibrous mass through the medium of the secretive organs at 
the root. Doubtless, the alburnous fluid is tenanted by legions 
of animalcules, the putrid remains of which in the sap vessels 
may form a soil or bed, for the development of the embryo 
fungus. Immersion in corrosive sublimate imparts no addi- 
tional strength to the woody fibre, it only destroys the vitality 
of the matter in which the dry rot originates ; and, if the 
foregoing remarks on the origin of the malady are based in 
truth, then we have within our reach agents equally, or even 
more, effective, and far less expensive, than corrosive subli- 
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mate. If it can be clearly proved, that unconverted sap in 
timber is the source of the dry rot, as already suggested, then 
I have succeeded recently in the inventing of a process, 
whereby the sap can be completely extracted from logs of 
almost any size. By this process (the material for the pre- 
paring of which can be had for picking up any where) 1 find 
that oak timber can be divested of the sap, and so seasoned, 
that, in less than ten hours after being cut, it may be put into 
the hands of the carpenter. It was my intention to apply 
this process to preventing the shrinking and twisting of larch 
timber ; but I have not had an opportunity as yet of making 
the experiment: from what I have seen of its effects on oak, 
however I entertain the most sanguine hopes of success. 

An aptitude to act on superficial evidence is a fault common 
to our nature; and hence we are too often led to mistake 
effect for cause. Precocious decay, or dry rot, is an effect, in 
my opinion, produced in most instances by the very ques- 
tionable manner in which oak timber is harvested. In felling 
most of the other species of hard-wood trees, it is an invari- 
able practice to have them cut down when vegetation is in its 
most inert state; but, from the great value of its bark, the 
oak forms an exception to this most judicious rule. The pro- 
cess of disbarking can only be performed when vegetation is 
in full activity, and certainly it requires no argument to show 
that this, of all seasons in the year, is the most improper to 
fell timber of any sort, if durability is to be taken into consi- 
deration. 

All timber then, for the use of the British Navy ought to 
be purchased growing, with an understanding between the 
contracting parties, that the vender shall be bound to fell the 
trees at such seasons as may be agreed upon; namely, in the 
months of December or January. Had some such plan as 
this been adopted long ago by the Officers of the public dock- 
yards, it is my firm belief that dry rot would have been much 
less prevalent. Even the process of felling herein recommend- - 
ed is susceptible of improvement. Where any large oak-tree 
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fit for naval purposes is sold, it might be arranged that the 
purchaser should be allowed two, three or more years to re- 
move it. In this interim vegetation might be gradually retard- 
ed, by severing from the main root, annually, so many of the 
principal lateral roots until the foliage all but refused to 
expand. Under this treatment the usual copious flow of sap 
would be diminished; and, by reducing the medium of its 
ascent annually, the fibre would become seasoned, and would 

- acquire a rigidity and toughness not obtainable under the 
old regimen. 


Castle Ashby. Re J. Muro. 


ANTI-DRY ROT. 


The dry rot is a plant called by botanists merulius lachry- 
mans, which is, alas, too common on the inside of wainscottings, 
where there is not a free circulation of air, in the hollow trunks 
of trees, beams, ship timber, &c.- It first appears like a soft, 
very light, cottony mass, of a white color; afterwards it throws 
out yellow or orange colored veins, which at last become red- 
dish brown, and distil as it were drops of water, filled with 
minute ferruginous sporules or seeds, which, by the liquid, 
are conveyed to other parts of the trunk ; and thus the dread- 
ful contagion is propagated far and wide and the original timber 
broken up into perfect dust, its destruction being occasioned 
not merely by the growth of the plant itself, but accelerated 
by the moisture thus introduced. 

The principle upon which all anti-dry rot preparations 
must be formed is that vegetable life should be destroyed, 
and yet that the woody fibre should not be injared—and to 
fulfil both these conditions nothing but a solution of corrosive 
sublimate is found to answer, and this in proportion to the 
degree of perfection with which the various bodies are satura- 
ted by the drug; and would be under certain circumstances, 
sufficient, but it has yet to be proved how far it may be effica- 
cious for large beams of timber, as this must depend vpon 
the fact of penetration. 
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The following remarks are extracted from the evidence ta- 
ken before the Commissioners appointed to examine into the 
efficacy of Mr. Kyan’s process. 

** All the persons examined who- have used the prepared 
wood are of opinion that the process renders the ordinary 
length of time for seasoning timber unnecessary. Sir Robert 
Smirke, however, thinks that while timber of large scantling 
may be used the sooner for it, still it would not supersede the 
usual length of time for seasoning wood for joiners work.” 

As to the strength of the solution, with a view to the ex- 
pense, there has been great inconsistency in the statements 
made to the Commissioners. The solution for the experiment 
at Somerset House, consisted of 224 pounds corrosive subli- 
mate to 1,062 gallons of water being rather more than 1 
pound of corrosive sublimate to 5 gallons of water, (the pro- 
portion last named by Mr. Kyan) the price of the corrosive 
sublimate at the time of this experiment being 3s. 7d. per 
pound. It was stated by Mr. Kyan that the solution loses 
none of its strength, and becomes in no way altered by the 
immersion of the timber ; and the greater part of the solution 
in the tank, at the time of the Commissioners’ visit to Mr. 
Kyan’s premises, was stated to have been in use some years. 

Two bottles of the solution used for the experiments at 
Somerset House were sent to Professor Faraday, one having 
been filled before the immersion of the timber, and the other 
afterwards; and he has stated that they contain the same pro- 
portion of corrodive sublimate in solution. 

On the point of expense, it may be proper to observe 
that the additional cost of building the Samuel Enderbey, a 
ship 420 tons, of entirely prepared timber was £240; and 
it appears the Board of Admiralty have agreed to pay at 
the rate of 15s. a load extra for such as may be used in the 
construction of the Linnet. 

* As to the salubrity of the process, the evidence proves it 
to have produced no ill effect upon the health of the workmen, 
who haye used the prepared timber for ship building or other 
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purposes. It, however, appears that great caution is requisite 
in preparing the solution, and in the use of the process. 

“ With regard to its effects on the health of ships’ crews, 
the Commissioners observe that the Samuel Enderbey, which 
was completely built with prepared timber last year, sailed 
last October for the South Seas; and in three accounts receiv- 
ed from apprentices on board her (none others have come to 
hand) one of which was dated Lat. 8° S., Long. 24° 30 W., 
the crew was mentioned as being all well. Another Ship the 
John Palmer, extensively repaired in the autumn of 1833 
with new timbers and new topsides from the light water 
mark ; the interior was also new from the lower deck upwards; 
and the whole of the timber used for these works as also the 
plank used for the men’s sleeping berths, were prepared on 
Mr. Kyan’s plan. Two accounts received from the Master 
since she sailed, one dated on the Line, and the other from 
Straits of Timor, state that the crew were all well. 

“ The Commissioners consider it desirable to avoid any risk, 
by placing provisions in direct contact with the prepared 
wood; and they suggest that ropes and sails being much 
handled by seamen, the raw material of them when prepared, 
should be washed, prior to being manufactured. 

“ As to the alleged increased purity of bilge water in ships 
built of the prepared’ timber, some that was pumped out of 
the Samuel Enderbey last autumn, was perfectly sweet.” 


‘Remarks on the Use of Mathematical Knowledge to Engineers, and 
Hints te these whe have not the Benefit of a Tuter. 


“What advantage does an Engineer derive from the study 
of Mathematics?” In connection with this question, we are 
naturally led to the consideration of the practical results, ge- 
nerally, in all branches of science to which the application of 
Mathematics has given rise. 

There is, I believe, amongst the great mass of Engineers, a 
very decided conviction that, for any practical good to be ob- 
tained, they might as well learn Arabic as Mathematics, and, 
if a practical question be treated mathematically, especially if 
there be a lot of algebraic symbols mixed up with it, the con- 
clusions arrived at by all this learning are looked upon, as 
“oery fine in theory, but”—we know the rest. And they 
very naturally found this opinion upon the inutility of which 
mathematical knowledge has apparently been hitherto to their 
Profession. A body of intelligent men would never have 
come to this opinion without some ground for it. Ifit be a 
mistaken opinion, it is one supported by so many seemingly 
Just reasons, that it is well worth while to go into them, and 

examine carefully the real state of the case. 

Now, in the first place, nothing strikes one more obviously 
than the fact, that, up to the present time, mathematical inves- 
tigation has scarcely been applied to the subject to any extent, 
(i.e. by competent Mathematicians.) Till within the last fif- 
teen or twenty years Mathematicians never dreamt of ap- 
Plying themselves to such subjects. And even now, how 
many books are there professing to treat of them? About a 
dozen, at most. 

Bat, secondly, even of what has been done in this way, 
there is scarcely any portion of which practical men can avail 
themselves. And the causes are easily enough pointed out. 
The most prominent of these is the circumstance, that the ap- 


plication of mathematical formule to practical cases requires 
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seceral things to be known which mathematics cannot teach, 
and has nothing to do with. I refer of course, to the physical 
conditions, such as the strength of materials, &c. Now, until, 
experiments have done their part, it is absurd to expect of 
Mathematicians that information which necessarily depends 
on the combined results of calculation and ezpertment. If aa- 
tronomical observations did not exist, what would the science 
of Astronomy be? The dynamical part would consist of a lot 
of differential equations, crammed full of unknown elements, 
(such as masses, distances, periodic times, &c.,) all linked to- 
gether certainly, and in such a way, that if a sufficient nam- 
ber were known, (from obserration,) the rest could be found 
out. Now, just so it is with the mathematical science of Ar- 
chitecture, &c. If the strength of the beams, the tenacity of 
the iron, &c., be not determined by experiments, jt is thé 
same as if in Astronomy no observations had been made. Un- 
til such men as Barlow and Hodgkinson, in England— Morin, 
Girard, Cowlomb, &c., in France—have observed, it is of 
no practical utility for the Mathematician to calculate—that 
is, of no utility as regards the application of formule to par- 
ticular cases. General principles may, of course be establish- 
ed, just as in Astronomy we might be sure, (provided we 
knew the general fact of attraction) that a planet would de- 
scribe equal areas about the sun in equal times, without 
knowing anything of the absolute magnitude of the area, or 
of the time taken to describe it. 

But thirdly, suppose we knew all the elements necessary 
to be known, the direction and magnitude of all the forces 
acting, and the geometrical conditions of the question, the 
difficulty of the purely mathematical part of the problem is 
often very much greater, and almost always of a very dif- 
Jferent kind from what the practical man would imagine. 
The mechanical phenomena of every day life are, in nine 
cases out of ten, immeasurably more difficult than some of 
those astronomical problems which seem to those unacquaint- 
ed with them, so grand and mysterious. Thus, the spinning 
of a boy’s top, is a far more difficult dynamical problem than 
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calculating the orbit of a comet ; and it is an easier matter 
to assign the rocking and pitching of the earth itself, as it 
rolls on in space, than to calculate the motion of a cricket 
ball when struck by the bat, or the pitching and rolling of a 
ship at sea. ‘Lhe familiarity of a phenomenon is anything 
but a measure of its difficulty ; and some of the questions 
proposed by the Engineer as probably the most familiar to 
him, are very likely to be of the highest order of difficulty, 
when it is endeavoured to substitute mathematical accuracy 
for practical approximations. 

Except in some few cases (such as suspension bridges, for 
example, where mathematical caiculation is immediately ap- 
plicable, and experiments have been sufficiently numerous to 
determine the necessary constants) the present state of expe- 
rimental knowledge is perhaps of itself sufficient to prevent 
the theoretical calculations from benefiting the Engineer in 
particular cases ; it is therefore to those particular cases, it is 
therefore to those general principles, which are independent 
of these particular circumstances, to which he must look for 
benefit, if anywhere. What are these principles then? Are 
they such that Mathematicians only can understand and use 
them, or are they merely what every body knows from his 
everyday experience, and his common sénse, without mathe- 
matical assistance? 

Many persons seem to have a notion that mathematicas 
reasoning is different from any other kind of reasoning: they 
apparently expect to be all at once enlightened from some 
mystical source, unapproachable except through a labyrinth 
of symbols; and in fact, the expectation of something like 
magic in the matter, is what chiefly allures them to the study, 
just as a belief in Astrology and Alchemy used to incite the 
worthy middle aged gentlemen to stick so pertinaciously to 
Astronomy and Chemistry. This is a very pleasant idea no 
doubt, and it is really almost a pity that it should ever have 
been knocked on the head ; for, since then, people have lost all 
curiosity in these subjects, and after all, it would be a puzzler 
for the most “ grave and reverend,” stiff-necked and exalted 
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savant to make out any real distinction between the same 
“curiosity” and that “love of truth” which they make s0 
much fuss about. I say then that it is a pity we cannot all 
delude ourselves into the good old fashioned belief that we 
are on the road to some grand secret, and that, from out of 
the cloud of mystery in which our operations are enveloped, 
there will burst forth upon our enchanted vision, some mag- 
nificent scene or sublime truth, not to be attained by any or- 
dinary route, or conjured up by any but a cabalistic spell. 

Unfortunately, the adventurer in this mystic region very 
soon finds, that he is obliged to think, and that too, in a very 
ordinary matter of fact sort of way; he finds he cannot make 
the symbols think for him; they are very serviceable “spirits” 
in their way, and the extent to which that service goes is con- 
siderable; but the charm does not reach indefinitely —and, as 
in the cases to which we are alluding, the real power of the 
charm depends very greatly in knowing how far tt does 
tend. Ihave said that he cannot make the symbols “ think 
for him,” but they do the two following things which are 
both of inestimable value :—Ist, they chronicle in logical or- 
der, and in a language of wonderful beauty, perspicuity and 
conciseness, his thoughts and reasonings. And 2d, by their com- 
prehensive nature they suggest new forms of the original trath 
intended to be expressed by them—point out analogies and 
connections which would never otherwise. have been thought 
of—and, in short, lead to the mine of wealth, although u- 
able of themselves to put him in possession of it. Butall 
these services are only rendered to those who are perfect mat 
ters of the symbolical agency. To carry on our simile, they 
will obey only him who possesses the spell by which they are 
bound—who knows how to evoke from their mystical an- 
awers, an intelligible result. Now, the only way to obtaiz 
this mastery—the only guide to the signification of these 
mysterious, and to the uninitiated, unintelligible language, is 
to become familiar with their use, beginning from the sim- 
plest questions. The whole subject of the interpretation of 
symbols, is one of inconceiyably boundless extent ; it iss 
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subject as yet only in its infancy when compared to what it 
will very probably one day become. What is termed the 
“calculus of operations,” by Professor DeMorgan, or the re- 
sults obtained by the separation of the symbols of operation, 
and quantity, in the differential calculus, is an example of 
what has recently been done in this subject, but probably 
only a very‘small part of what will be hereafter done. The 
Mathematician is well aware of the immense importance of 
that to which allusion is here made; and the further he pro- 
ceeds, the more strongly does he become convinced of the 
necessity of knowing exactly what his formule mean, from 
the very first processes of Algebra up to the most intricate 
part of definite integrals. For even the first Mathematicians, 
of the present or of former times, have only been partially 
acquainted with the full signification of this language,even to 
them, has a greater or less amount of mystery remained in it. 
For example what meantng would Euler himself have attach- 
ed to the following formule which he, in the course of his 
numerous dealings with these symbols, happened to fall in 
With: 


Cos 0 {ov-14;6v—1} 


It is only within comparatively a few years that any af- 
tempt even has been made to give a rational signification to 
tach formule. There are many men who have a very good 
working knowledge of mathematics who if called upon to 
translate this into plain English, could give no other version 
except this, ‘‘ Cosine of the angle @ is equal to half of a 
certain number (e), raised to the power of the angle 9, 
multiplied by the square root of a negative quantity, plus, 
&c. &c.” ‘These things are merely mentioned as indica- 
tive of the importance and vast extent to which the sub- 
ject of interpretation of formule really reaches. A sound 
and thoroughly rational acquaintance with the real meaning 
of the equations which are of most common occurrence in 
pure Mathematics, and of nearly every one met with in sta- 
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tics, dynamics, hydrostatics, &c., is obtainable without enter- 
ing on such debatable ground as above alluded to; and the 
mysteriousness of the formule to beginners is only a proof 
that they have not given sufficient attention to the reasoning 
by which they are obtained. Some attribute this mysteri- 
ousness to the books, some to the readers, and some to the 
mode of reading. ‘There being three parties accused, we 
must try each, and, as in most cases of this sort, find each 
guilty of something. It is satisfactory, however, to be able 
to throw the chief blame on that which has no feelings to be 
hurt, and could not defend itself if it had—viz. the mode of 
reading. The reader does not think enough,—the book 
is not clear enough; but the common way of learning 
from a book, or pretehding to learn is of all three “ most 
lame and impotent.” Before proceeding to the subject 
of mechanical principles useful in a practical point of view, 
we shall return a verdict on each of the aforementioned cri- 
minals, 

Ist. As to the Books.—Of all the tasks undertaken by mor- 
tal'men, probably the most difficult, wearisome and unsatis- 
factory to all concerned, is the writing of an elementary book 
on a scientific subject—most especially Mathematics. It has 
been more than once asserted by Mathematicians of the high- 
est rank, and no doubt with a full conviction from their own 
experience, that the principles of a science are always those 
which are learnt last. That a full, clear, and comfortable 
grasp of those fundamental notions on which a science is 
founded, is only attained after a long course of intimacy with 
the working of the detatls. Suppose, however, this vigorous 
and comprehensive view of the whole is obtained, imagine 
the difficulty of attempting to place the same view, in its wide 
extent and clear light, before one who comes without any 
preparation, and as it were, out of Egyptian darkness! The 
thing must necessarily be done in detail; and it is this very 
disjointedness, and partial glympse sort of way, which causes 
the obscurity. Euclid is perhaps the only portion of the 
ecene which can be compared to a progressive panorama, 
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where each part is clear and intelligible of itself, and view 
after view opens in lucid order and harmonious connection 
with what has preceded. Statics and dynamics on the other 
hand, are tableaux, which require to be gazed at and com- 
prehended piecemeal, before the unity of the whole design 
is grasped, and the whole science taken in at one glance. 
Thus there must of necessity be many things of which 
the use cannot be seen, even if the meaning be undet- 
stood, until a subsequent portion throws light on what went 
before, and each element finds its place in the final struc- 
ture. ‘ 

It has often appeared to, me, that the only natural method 
of conveying a thorough knowledge of a general principle is 
to commence with the simplest example of such principle 
which can be found, and conduct by a series of wider and 
wider generalizations up to the principle itself. The exact 
contrary is the-method ‘usually employed. A general prin- 
ciple or theorem is enunciated in its most abstract terms; 
which terms themselves are seldom understood until after the 
etudent has seen the application to a particular case. In no 
part of Mathematics is this more obvious than in analytical 
Mechanics. But this is not all, or even the worst part of the 
charge: the one great and glaring defect in nine treatises out 
of ten, is the utter deficiency or miserable supply of elemen- 
tary examples. One single example, or problem, carefully 

, worked out, would do immeasurably more to clear up obscu- 
Tities than ten thousand pages of general writing about it. 
The historical order in which the various theorems have been 
discovered, is not, in every case, the best adapted for the 
presentation of them to the beginner ; but the general ar- 
rangement would, in most cases, be very greatly improved by 
areference to this historical order. For example : the na- 
ture of the differential calculus would be set in a clearer light, 
by introducing the mode of applying it to the finding of tan- 
gents to curves, and some cases of maxima and minima, 
before the great mass of the abstract theory which is usually 
made to precede all application. And such was the his- 
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- torical order, the general method of application to tan- 
gent being known long before ‘l'aylor’s theorem, &c. were 
discovered. Dr. Ritchie has undoubtedly gone the right 
way to work in the little work on the differential and 
integral calculus which bears his name; although he has 
unfortunately very much limited its value, by leading his 
readers (perhaps unintentionally on his part) to suppose 
that the solutions of his problems depend on the unifor- 
mity of the motion which he everywhere mentions: thas 
confining the application of the calculus to very narrow 
limits indeed. Nevertheless it is the most likely book on the 
subject to give a beginner any notion of what the differential 
calculus really-is good for, (with the exception, perhaps, of a 
recent book by Mr. Connell,) than any other of an elemen- 
tary nature, I think it right, for the sake of any one who may 
possibly be induced by this recommendation to purchase this 
work of Ritchie’s, to say that, in the recent edition which has 
been published, the editor has not kept his word ; for having 
promised the answers to ail the questions in his preface, it is 
found that almost the whole, of any difficulty, are ie/t 
unanswered. + 

With regard to the existing treatises on Mechanics, it is 
almost impossible to select any one which can be said to be 
the best adapted to the beginner. They all exhibit the great 
and fatal deficiency of examples, without which every book 
—no matter by whom written—must be unsuited to the pur 
poses of self-instruction. To make the matter still worse, 
there is no collection of easy problems on the subject, pub- 
lished separately, that I am aware of. Such being the case, 
the student must pick out here and there—at a great expen 
of time and money—that which it is the usual province ofa 
private tutor in the various universities to sapply—viz. illustra- 
tive examples worked out, and general hints as to the way of 
going to work. The student, if acquainted with French, 
(and every one who intends to acquire an extensive know- 
ledge of Mathematics, or indeed of any science, will find a2 
acquaintance with the French language indispensable—i. ¢ 
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so far as to be able to read scientific works, for which purpose, 
avery slight familiarity will go a great way—such as most 
persons have learnt at school, or may pick up in six months,) 
—if acquainted with French I say, cannot perhaps do better 
than take Poinsot’s ‘ Statique” as a text-book. It is the 
standard work on-the elementary branches of the subject in 
France, and as being the production of one of the greatest 
Mathematicians of the day—of a man who has probably 
thought more about the principles of the science than any 
other—it holds a rank to which perhaps no other work 
(except Poisson’s) can lay claim. Some very valuable memoirs 
on dynamical subjects are attached as a sort of appendix, 
which will be appreciated after some years’ experience and 
knowledge of dynamical subjects, but probably not before. 
Poisson’s two volumes of course, form an indispensable book 
of reference to those who go at all beyond the elements, and 
eren in the elementary branches they are useful to those who 
have got some knowledge of the matter from other sources ; 
but it is not a book for the beginner. There are a multitude 
of elementary compilations by French authors, few of which 
being known in England, or likely.to be met with by the 
English reader, it is unnecessary to notice them. Frangcur’s 
“Mechanique” might perhaps be useful now and then, and 
is said to have been written under the direction of Laplace. 
Bossut’s work on this subject, forming the third volume of his 
“Gours de Mathématiques,” ie an original work, and by a 
man who held ahigh place amongst the Mathematicians 
of his time. The subject of arches, roofs, &c. is very fully 
treated in the latter editions, (1802,) and the whole book 
likely to please those who dislike formule ; but is not adapt- 
ed to the modern method of solving mechanical problems.— 
Prony’s “ Lecons de Mécanique Analytique” is also the work 
ofa very eminent Mathematician, and perhaps the earliest of 
thore which established the present elegant form of the 
science, after Lagrange. The elementary portions, both of 
mechanics and hydrostatics, are algo treated very fully in the 
first volume of the “ Architecture Hydraulique,” by the same 
B 
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author, which however, is not at all a likely book to fall into 
the hands of English students. Within the last two years, 
M. Duhamel has published his “ Cours de Mécanique del 
Ecole Polytechnique,” in two volumes; but though several 
parts are of great value to the advanced student, the work is 
not at all a fit one for a beginner. Of all the recent French 
works on this subject, with which I am acquainted, the best 
adapted for those who are entering, for the first time, on it, 
and whore principal object is to apply practically their acqui- 
sitions, is the well known work of “* Poncelet, called Méca- 
nique Industrielle.” ‘Ihis contains the substance of what 
was delivered as a course of lectures to workmen at Metz. 
This is in 2 vols., 8vo. There is another work, entitled, 
“ Introduction & la Mécanique Industrielle, Physique et Ex- 
perimentale,” 1 vol., 1839, by the same author, which I have 
not seen. Another very clear and well written work, with a 
somewhat similar object, is the ‘“ Traité. de Mécanique,” of 
M. Bresson, 1 vol. 4to. The author professes in his preface 
to have written it expressly for the use of practical men, and 
to have had extensive experience of their wants. So far as 
the general method of reasoning, and absence of analytical 
calculation goes, it seems to be what it professes. Indeed 
those parts which I have read are done more clearly and co- 
piously than the corresponding parts of any other book that I 
know of. Its price, however, will necessarily be a great 
drawback from its circulation amongst those for whom, ac- 
cording to the author, it is intended; for very few will be 
willing to lay out a pound in one volume, which only treats, 
after all, of a small portion of the whole subject. Lastly, 
must be mentioned a work recently published, by M. Taffé, 

the object of which is to calculate numerically, for the differ- 

ent sorts of machines, the relation between.the power appli- 

ed and the work done, according to theoretical principles 

contained in the works of Poncelet, &c. I do not recollect 

the exact title of the book, which, however, may be easily #s- 

eertained at Bailliere’s, in Regent Street, or any other import- 

er of French scientific books. 
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Of English works I shall only mention what appear to me 
the respective characters of those with which I am acquainted, 
and from which the student is most likely to make his selec- 
tion. Whewell’s works on Dynamics are excellent, and fully 
deserve the reputation which they have procured to the au- 
thor: from some cause or other they have fallen into partial 
neglect, which would not be the case if their real merit were 
as generally known as it ought to be. It will be understood 
that they are chiefly written with a view to their application 
to Astronomy, and therefore are not at all suited to the wants 
of the Engineer, even if he possessed sufficient knowledge of 
the differential and integral calculus to be able to comprehend 
them. This, indeed, may be said of all the treatises on dyna- 
mics written for University students, as might be expected. 
With respect to Whewell’s “‘ Mechanics” by far the best 
known of his works, it is already in the hands of so many 
persons as to render any remarks almost unnecessary. The 
great blemish of the statical part—that which entirely des- 
troys the philosophical nature of the book—is the founding 
of the whole science on the properties of the lever instead of 

.on the parallelogram of forces. 

The clumsiness, and utterly unsatisfactory nature of such 
a method, is too obvious to need any remark. ‘lhe Master 
of Trinity has got some queer crotchets on this subject of 
“the foundations of mechanics,” in which he is totally at 
variance with all the great French writers, and which have, 
unfortunately spoiled his book as a scientific treatise. The 
other great defect appears te me to be the chapter on impact 
and collision, in the dynamical part of the treatise. This is 
done in a way which will satisfy very few persons except the 
author, I imagine. If the student, however, begins with 
“ Duchayla’s Proof ofthe Parallelogram of Forces,” (or any 
other which may be satisfactory to him,) cuts out all the long 
bungling chapter on the lever, (except the fundamental pro- 
perty, which may be deduced from the parallelogram of 
forces in half a dozen lines,) and also substitutes some other 
book for the chapter on collision, &c., he will find the rest of 
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the work to constitute altogether one of the best courses of 
reading that he could meet with. The work on ‘“ Analytical 
Statics” requires a knowledge of the differential and integral 
calculus. 

Earnshaw’s “‘ Statics” and ‘“ Dynamics” are both very ex- 
cellent works, not compiled from others, but the production of 
one, who is one of the best authorities we have on dynamical 
questions. There are also a few tolerably easy problems worked 
out both in the “ Statics” and “ Dynamics”—more than in any 
other book that I know of, but still not enough of the “easy” 
ones. But the same remark applies to these as to other 
academical works—they are not adapted to Engineers, though 
Engineers may derive a thorough knowledge of first principles 
from them. “ Pratt’s Mathematical Principles of Mechanical 
Philosophy” is a work so exclusively adapted to University 
reading, that three-fourths of it would be useless to the 
Engineer; but for the elegance of its demonstrations and the 
“ neatness” with which everything is done, it is unequalled. 
‘Yo those who intend to read physical Astronomy, it cannot be 
too highly recommended. Snowball’s “‘ Mechanics” is a book 
of which the less said the better. One wonders why it was 
ever written. The only explanation is,:that, at the time it 
appeared, Dr. Whewell’s fifth edition of his ‘‘ Mechanic” 
being out of print, a sixth was published, in which, so far 
from improving and extending, the author had completely 
mutilated his own former editions—so much so, that if Dr. 
Whewell’s name had not still appeared on the title page, 
the natural supposition would. be that “an enemy hath 
done this.” - 

Professor Lloyd of Dublin, published in 1826 a very-valua- 
ble treatise on ‘“‘ Mechanical Philosophy,” of which only the 
Ist vol. ever appeared, and is now-rarely to be met with. 
‘Those portions of the ‘‘ Mechanical Philosophy” of Professor 
Robison of Edinburgh, which relate to mechanics and bydro- 
statics, are of a more useful tendency than perhaps any other 
that coyld be named, except the works of Barlow and Hodg- 
kinson on the strength of materials ; but not only are the 
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4 vols. which contain Robison’s articles very expensive and 
difficult to procure, but they require the possession of some 
previous information derived from systematic treatises. One 
cannot but remark, by the way, that the number of really 
valuable scientific works “ out of print,” and not to be had 
either for leve or money, is a disgrace to our scientific litera- 
ture. Whilst quack advertisements and reviews written 
after half an hour’s casual inspection of a book, by one 
perhaps who “ does the reviewing” on all subjects, from 
astronomy to dancing—whilst such puffery in the provin- 
cial newspapers, and impudent self-laudation in al/ papers 
is cheating a deluded reader out of his money for the most 
trashy and ephemeral rubbish—the great standard works of 
men who have devoted their lives to a subject, and only .pub- 
lished what cost them years of intense thought, are allowed 
to sink into oblivion—the only chance afforded to those who 
know their value, of.meeting with them, being at some old 
book-stall for a few pence, or by specially commissioning a 
bookseller to buy them aé any price. 

To return to the elementary treatises. Bridge’s Mechanics 
contain several problems with their solutions, which would be 
useful: the rest of the work being written in the old style, 
this renders it of little use to those who wish to read modern 
works afterwards. There are also 2 vols. by Venturoli, trans- 
lated by Creswell, which I believe contain several inaccura- 
cies, and even gross blunders,— otherwise some good might be 
got out of them. Mr. Tate’s unassuming little work has been 
too recently noticed in this Magazine to render any further 
recommendation requisite; the same may be said of Professor 
Moseley’s large work, which, however valuable to the mathe- 
matical student and Amateur of engineering science, will, I 
fear, be found but little calculated to assist practical men. 
The labours and writings of Professor Barlow and Mr. Hodg- 
kinson are far too well known, and I doubt not, appreciated, 
by the engineering body, to render any notice of them re- 
quisite. Their investigations, however, require a previous 
acquaintance with the general principles of mechanics, and 
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therefore would be unintelligible to those who attempted to 
read them without such preparation. 

Perhaps on the whole, the following works taken together, 
may be the best that the beginner could commence with; 
“« Earnshaw’s Statics,” the fifth edition of ““ Whewell’s Me- 
chanics,” and for practical application “ Mr. Tate’s Exer- 
cises,” and, especially, if he can read French, Poinsot’s 
“ Statique.” 

We come now to what is of much more importance than 
the books—Aow to read them; or rather, how to acquire a 
knowledge of the science. Of all the “ vulgar errors” which 
exist, there is none which requires exposing more than the 
notion under which nearly every student labours at the be- 
ginning of the different sciences which he learns, that the 
obscurity and difficulty he feels are the fault of this or that 
book—and the fancy that if he could only meet with such a 
book as ought to be written, he should forthwith become all 
of a sudden illuminated. Being possessed of this hallucina- 
tion, he tumbles over the leaves of the works which he has, 
and scrapes together with the most ludicrous eagerness all 
sorts and conditions of books—very greatly to the benefit of 
booksellers, and very much to his own discomfiture. Not 
one whit the wiser does he become for all this medley. I 
believe it would be found, if a statistical account were made 
up—that some thousands of young gentlemen have, one after 
the other in their day and generation, arrived after mature 
deliberation, at the very satisfactory conclusion that no one 
was so pestered, so bothered, so thick-headed, so “‘ not-born- 
for-a-mathematician” as themselves. At the commencement 
of Algebra he is very certain that he shall never understand 
anything about it. When that is somehow or other got over, 
he is positive that plane Trigonometry is of that peculiar 
nature, he shall never comprehend it—and so on. Now 
there is some mischief—more than is perhaps often thought 
of, done by this puasillanimity; for a habit is got into of 
expecting to find a great many things in mathematics which 
ordinary common sense cannot master. A great many propo- 
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sitions they consider to be “ proved” by a “ sort of juggling,” 
which for want of any other proof, they are content to admit ; 
the original impression of the unsatisfactory nature of the 
“proof” gradually wears away, and thus there are in the 
“creed” of many (who possess what is generally considered 
an extensive knowledge of mathematics) no small number of 
theorems, and those too, sometimes of vital importance, which 
have been received on trust, more than admitted on evidence, 
and of which, if called upon, they could offer no rational de- 
monstration. One instance to show my meaning will be 
enough. How many of those who consider themselves tolera- 
bly good mathematicians are there who have not received 
as proof of the principle of “indeterminate co-efficients,” 
the one line and a half of which modestly requests you to 
“let k=o,” and then comes down upon you with it;—Q. 
E. D.? 

Let this be taken then as the very first and most vitally im- 
portant principle,—that no proposition in mathematical works 
is to be received, and CONSIDERED AS PROVED, undess cach step is 
distinctly seen to consist of what is generally termed—good 
common sense reasoning. It may appear very unnecessary to 
insist on such a point, but those who know anything of the 
capacity of swallow with which many students are endowed, 
will not think it at all unnecessary. 

There is and can be, But ong kind of reasoning ; and those 
who talk of mathematical reasoning being of a different nature 
from other kinds of reasoning, confuse “ reasoning” with the 
results of that “reasoning.” A man may make the most ab- 
surd hypothesis imaginable, but reason it out as naturally as 
Euclid does any of his propositions, But that which gives to 
mathematics its superiority, is the clear conception of the sub- 
ject reasoned about—which is not attainable in other sciences, 
‘To arrive at a correct conclusion, it is not enough to reason 
correctly, we must have correct data. Now, in physical 
science these data are only to be in part. For example, a result 
which may depend on the pressure of the atmosphere alone, 
or which may also involve its hygrometric state, has to be de- 
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termined. We may first suppose that it depends only on the 
pressure, and reason correctly on that hypothesis, bat the re- 
sult is not correct unless the hygrometric state be in reality 
without influence ; or, which is perhaps a case more likely to 
happen in reality, we may have assumed this result to depend 
on both these two quantities, viz., the pressure and the quan- 
tity of moisture in the air; but suppose the latter quantity to 
be unaffected by the former. If it should turn out that they 
are mutually dependent, our conclusion would be incorrect, 
though our reasoning were as good as Euclid. But suppose 
we had to settle the question mathematically—calling one 
quantity (z) and the other (y.) We might (if the differen- 
tial and integral calculus were required in the solution) 
first, go through the calculation on the hypothesis of their 
being independent variables ; and, secondly, make one a func- 
tion of the other. While therefore the physical question 
would necessarily remain undecided—so long as we remain- 
ed ignorant of the real laws of nature on the case—the ma- 
thematical question could be completely solved, and the re- 
sult ready to be applied to the physical question, as soon a 
ever future inquiry should determine which of the two sets 
of calculations was to be taken. 

There are also the same fallacies possible in mathematical 
processes as in any other ; the same “ symbol” may be inad- 
vertently used in different significations, just as the same 
“‘ word” may in non-mathematical argument. A result may 
be attributed to a wrong cause, or cause and effect con 
founded in a long train of analytical investigation—just * 
similar errors may occur elsewhere. It is true, this seldom 
happens in comparison with other eciences; but the liability 
to error must be constantly guarded against by the student, 
as an occurrence not at all impossible. As an example of 
a very common fallacy, which has been committed to a very 
serious extent by even great mathematicians, may be men- 
tioned the confounding two distinct meanings of the symbol 
(=), one of which is “artthmetrical equality,” the other, “sym- 
bolical equivalence,” as nearly as common language can eX- 
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press them; which two meanings are perfectly distinct. 
‘There are two remarks in Professor De Morgan’s “ Differen- 
tial Calculus” which will illustrate what I am referring to: “I 
think Legendre has very obviously fallen into this misconcep- 
tion; but it has led him to no false results. Indeed, it is 
obvious that confounding, ‘A may be written for B,’ with 
* A is equal to B,’ though it must affect the logic, may not 
affect the result of a process.” In another place he has 
noticed another fallacy, viz., the supposing that because 
“A results from B,” it cannot result from “anything else 
but B.” 

No blind reverence and submission is therefore to be paid 
to a process, merely because it is an algebraical or analytical 
one. But, on the other hand, the student must not throw 
aside as useless, or reject as nonsense, even those theorems 
which he may suspect to be fallacious, and for this reason, that 
what may be fallacious, when one meaning is attributed to the 
symbols (either by author or reader) may become perfectly 
true and satisfactory when another meaning is attributed to 
them, Now this attributing of wrong meanings, is one of the 
commonest sources of difficulty to the reader, and sometimes 
of error in the author. One of the first points, therefore, to 
be settled is, the signification of the terms or symbols used. 
‘When the reader sees two or more meanings, and is confus- 
ed between them, he must take each, in order to try whether 
that will give an intelligible process, and here may perhaps 
be the proper place, to notice one source of confusion which 
lies at the root of one half the difficulties usually encounter- 
ed, viz., the utter misconception of what the quantities are which 
the mathematician deals with, or, in other words, the con- 
founding things themselves with those other and merely ab- 
stract magnitudes used to measure them, and compare one with 
another. For example, it is not uncommon for the beginner 
in dynamics to go half through a treatise, or even through a 
good many, without attaching any definite, or at any rate, cor- 
rect notion to the letters F, P, f, &c., used to denote the 


forces reasoned about. If it be an attracting force, he very ~ 
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likely conceives the P or F to stand for a magnet, or some 
occult quality in the magnet ; and, truly, to him it is “ occult” 
enough; Aristotle’s were nothing to it, if F or P is stated by 
the author to “denote the force of attraction of a planet, &c.” 
it is the planet or some occult influence in the planet, which 
he somehow associates with this letter P or F, and a precious 
jumble he makes of the matter. In statics the same notions 
are just as common, but not productive of the same confusion 
and mischief, because he has from daily experience, acquired 
unconsciously, something which almost supplies the place of 
a formally admitted and distinct notion. Thus, while he still 
represents to himself the meaning of P, Q, H, &c., by the 
actual bodies, such as a mass of iron, &c., instead of by the 
NUMBERS of pounds or the RATIOS of such numbers, he never- 
theless has a much more sensible notion of the reasoning than 
in dynamics. Even in pure mathematics where there is com- 
paratively so little room for such misconceptions, he is not free 
from them. Thus he confounds the “ Angle” of Euclid with 
the analytical angle; and wherever he sees 4, %, &c. instead 
of a ratio, he thinks about an opening. There is a sad defici- 
ency of explanation of these fundamental steps in most writ- 
ers on these subjects. But areally sound mathematician, who 
is writing for the purpose of giving his readers some common 
sense information, will not omit such observations. As an in- 
stance of this I may mention Airy, who begins his masterly 
“ Treatise on Gravitation” by such requisite preliminary ex- 
planations : another instance of this anxiety in the same writer, 
to make the reader remember what he is about, occurs ina 
note to his tract on the “ Figure of the Earth.” If oncea 
firm and deeply rooted conviction be felt (which, however, can 
perhaps only be obtained by experience), that all mathematical 
processes are to be judgedof by the same common sense, as any 
other reasonings, and that the symbolical language in which 
they are conducted, though of infinite value as an assistant to 
the memory and reason, does not the less render them amen- 
able to the same supreme tribunal as the commonest and least 
dignified subject—if this be at once attained, I say, it will be 
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ever afterwards a safeguard against that irrational and unphi- 
Josophical submission to half understood propositions, which 
goes so far to mystify the student and prevent his advance- 
ment in science. ‘The aphorism of Bacon may be applied to 
this subject as well as to the study of nature :— Homo, na- 
ture minister et interpres, tantum facit et intelligit quantum de 
nature ordine re vel mente obeervaverit; necamplius scit aut 
potest ;” or changing a few words in Sir John Herschel’s 
translation, “ Analysis, as the minister and interpreter of 
reason, is limited in process and result by its conformity 
to reason; neither its evidence nor its results extend fur- 
ther.” 

The misconception of the real use of analysis has been ex- 
posed by Poinsot in several places. In his Memoire sur 
«« L’Equateur du Systeme Solaire,” the following passage 
occurs :— Cet exemple nous fait sentir toute l’importance 
qu’on doit attacher aux notions primitives et aux vrais prin- 
ciples des choses ; car le calcul n’est qu’un instrument, qui 
ne produit rien par lui méme, et qui ne rend en quelque 
sorte que les idées qu’on lui confie. Si nous n’avone que des 
notions imparfaites, ou si l’esprit ne regarde la question que 
d’un point de bue borné, ni—l’analyse ni le calcul ne lui ap- 
porter ont plus de lumiére, et me donneront 4 nos resultats 
plus de justesse ou plus d’ étendue ; au contraire, on peut 
dire que cet art de réaliser eu quelque sorte par le calcul, de 
fausses on de vagues conceptions, n’est propre qu’& rendre 
erreur plus durable en lui donant pour ainsi, une sorte de 
consistance.” For some further observations—explaining the 
cause of these erroneous views as to the real province ‘of 
analysis—I must refer to another Memoire, ‘‘ Theorie nou- 
velle de la Rotation des Corps,” which deserves the most 
considerate attention, as the opinion of one who has spent a 
long life in thinking and establishing principles, instead of 
mere dabbling amongst analytical artifices. Of course, the prin- 
ciples, of analysis require a deep and patient thought as the 
principles of mechanics, and are no doubt still more difficult ; 
but there is all the difference in the world between him whose 
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claim to mathematical honors rests merely on the application 

of principles (often little more than a mere mechanical opera- 

tion) and another who places fundamental principles ona sound 

and clear basis, for when this is accomplished, the application 

is easy enough. I shall make one Extract from the Memoire. 

“C’est un nouvel exemple qui montre l’avantage de cette 

methode simple et naturelle de considerer les choses en elles- 
mémes, et sans les perdre de vue dans le cours du raisonne- 
ment ; car si l’on se contente, comme on le fait d’ordinaire de 
traduire les probléms en equations, et qu’on «’en rapporte 
ensuite aux transformations du calcul pour mettre au jour la 
solution qu’on a en vue, on trouvera le plus souvent que cet- 
te solution est encore plus cachée dans ces symboles analyti- 
ques qu’elle nel’était dans la nature méme de la question pro- 
posée. Ce n’est donc point dans le calcul que reside cet art 
qui nous fait decouvrir, mais dans cette consideration atten- 
tive des choses, on l’esprit cherche avant tout 4 s’en faire une 
idée en essayant, par l’analyse proprement dite, de les decom- 
poser eu d’autres plus simples afin de les revoir ensuite com- 
me si elles étaient formées parla réunion de ces choses sim- 
ples dont il a une pleine Connaissance. . oo 

Ainsi notre vraie methode n’est que cet heureux mélange 
de l’analyse et de la synthése, ou le calcul n’est employé, que 
comme un instrument; instrument precieux et necessaire 
sans doute, parce qu'il assure et facilite notre marche; mais 
qui n’a par lui—méme aucune vertu propre: qui ne dirige 
point l’esprit, mais que l’esprit doit diriger comme tout autre 
instrument.” 

“ Ce qui a pu faire illusion a quelques esprits sur cette es- 
pece de force qu’els supposent aux formules de |’analyse, 
c’est qu’on en entire, avec assez facilite,des berités déja com- 
mes et qu’on ya, pour ainsi dire, soi-méme introduities; et il 
semble alors que l’analyse nous donne ce quelle ne fait que 
nous rendre dans un autre langage.” 

Instances of this “ extracting from analysis that which we 

put in,” are found in most writers. Such expressions as this, 
after a long row of equations: “ hence we see, &c.” This 
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shows us that, &c.;” when all that is “ seen” and “ shown” 
by these equations is generally something as clear as day- 
light of itself, or very obvious before the equations were 
manufactured. This solemn manner of arriving at truisms, 
this much ado about nothing ; this killing a gnat by a cannon 
ball, reminds one of Hudibras’s “ telling the clock by algebra,” 
or the mountains in labour bringing forth “ ridiculous mus.” 
What for instance, can be greater humbug and tomfoolery 
than to enunciate formally, and then attempt to proce (!) 
mathematically, that if the vertical line through the centre of 
gravity fall without the base the body will tumble over? not 
content with this, we must have a long string of corollaries, 
in one of which a grand secret is disclosed, the result of all 
this profound gabble, viz. the “explanation of how difficult 
itis to balance a body upon a point placed immediately under 
its centre of gravity !!” Blessings on their learning! Here is 
something worth communicating pro bono publico. Imagine 
the author to go up to a little urchin trying to stand or walk 
along some railings, ‘‘ my dear child, after much cogitation, 
and by the aid of a very powerful analysis, I have arrived at 
this theorem, that if you attempt to stand bolt upright on 
this spike, which approximates, as you observe, practically 
to a poiné you will infallibly topple over, because, &c. &c. ; 
and it might not be difficult to derive as a corollary to 
the laws of percussion—if proper data be given of the elas- 
ticity of your noddle and the height of the railings—that 
you will be more or less smashed.” Now really this is not 
one whit more ridiculous that the “conclusions,” and even 
“ practical” suggestions to which grave authors sometimes 
arrive. No doubt, some of these absurdities have contri- 
buted to bring the whole subject into contempt with practical 
_ men when they see so very little wool after so very great 
acrying. ‘ 

Ihave dwelt longer on the subject of “The rise and abuse” 
of analysis than may appear necessary ; but those who know 
how much depends on correct views of this point, and how 
few students there are who do any thing more than “ juggle” 
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with it, especially in attempting the solution of problems, 
will acknowledge its fall importance. For example, a problem 
in analytical geometry is tried—a locus is to be found ; well, 
instead of thinking carefully about the geometrical conditions 
of the case, and merely using the transformation of the equa- 
tions with a definite view he begins by writing down this 
equation, and that equation, and every thing he can think of, 
and hopes by some lucky shuffling and lodging to get at the 
result. He may be fortunate enough in some instances to do 
this—generally after immense toil and waste of time, and by 
a complex and inelegant method. ‘This is, indeed a branch 
of analysis in which there is more room for chance solutions 
and effecting a thing by lucky choice of co-ordinate axes, &c. 
&c., than in any other; but it is still far from being so de- 
pendent on chance as students imagine ; and at any rate they 
have no ground for expecting to fall in with these “lucky hits” 
if they have not attentively considered the problem before 
applying their algebra. In mechanical problems, however 
there is scarcely any thing that depends on chance, nothing 
but a clear conception of the whole of the forces acting, &c. 
&c., will ever lead to the solution. “ Rein ne nous dispense,” 
as Poinsot says, ‘‘ détudier les choses en elles mémes et de 
nous bien rendre compte des idées qui font l’objet de nos 
speculations.” Indeed it is this preliminary “ consideration 
of things in themselves,” which constitutes the whole diffi- 
culty nearly of every problem of every science. Most stu- 
dents soon acquire sufficient mechanical dexterity in handling 
the algebra, the trigonometry, the differential calculus, the 
integral calculus, &c., to render the part which depends 
merely on such transformations a simple exercise of the pen 
and ink. And yet it is to this low and subordinate part 
which they are most eager to hurry—for this simple reason, 
that it costs them’no thought, and is, in fact, a mere amuse- 
ment dignified by a grand name. It is indeed, a very pleas- 
ing relief to the mind and as it were the reward of one’s la- 
bour ; but it is a very great mistake to fancy that we have 
learnt anything from all this portion—often indeed by far the 
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greater bulk of the solution. Take, for instance, the lunar 
theory ; supposing the student to know the principles from 
which the equations of motion are derived, what intellectual 
exercise is there in the long and wearisome process of 
integrations and approximations, which constitute the great 
bulk of the treatises on this subject? If the reader were 
to attempt to perform these integrations by head without 
using his pen, then, indeed, he would have to think hard 
enough and very soon get inextricably confused and dis- 
tracted ; such an effort of thought would moreover be ex- 
ceedingly absurd, and a mere waste of time and energy, 
inasmuch as the writing down each step relieves the mind 
without injuring the reasoning ; and is in fact, the only pos- 
sible way of managing such calculations. But when he has 
got through this merely mechanical operation, and comes to 
the physical and common sense interpretation of his analyti- 
cal results when he has to ‘explain the effect of the various 
terms,” of these equations, showing how one is connected 
with the motion of the moon’s perigee, another with the ec- 
centricity of her orbit, &c. &c., then he has to éiink and the 
dry and lifeless mass of formule is found ta be full of real, 
tangible common sense meaning, and the task of interpreta- 
tion is a thoroughly intellectual one, and the only part which 
deserves to be called “profound.” 

‘We impose upon ourselves by words. We give the appel- 
lation of “ profound analysis” to a long study of differential 
equations, integrations, &c. &c.,which might almost be as well 
done by Babbage’s machine and we forget that the only 
“profundity” is in that part which requires patient and in- 
tense thought. We cajole ourselves by fine words, and very 
often writers mislead their readers also, so as to give them 
the bare rind and bark to admire whilst the pith and heart of 
the whole is neglected; I refer to some historians of science, 
and not to the writers of treatises on the subject. I am per- 
suaded that the real merits of many great men have been 
thus mistaken and wrongly appreciated. 

Engineers have sometimes been reproached, and not with- 
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out reason, with misconceiving the real source of that power 
which they direct and control; and a similar charge may be 
brought against many mathematicians. As in the one case, a 
spectator, ignorant of the real use of machinery, might judge 
from the admiration with which the Engineer contemplates 
its beautiful arrangement and motion that én # lay the whole 
power ; so might the uninitiated listener be deceived by the 
admiration with which the mathematician views the symme- 
trical machinery of calculation, and go away with the notion 
that some wondrous engine was at work in all this mystic ar- 
ray of formule, which belonged more to the regions of en- 
chantment and supernatural power, than to the domains of 
plain sense and every day reasoning. There is indeed an ex- 
ercise of the intellect in that perception of the adaptation and 
mutual dependence of seemingly unconnected parts which the 
practical eye of the Engineer so thoroughly understands; buat 
how far short does this stop of the whole mystery—how in- 
ferior is this partial view to that which should at the same 
time take in the whole chemical action by which the steam is 
ultimately produced—and so recognize, in the simple tenden- 
cy of carbon and oxygen to unite, the source of the whole 
power displayed? As yet no one can attain this state of per- 
fect comprehension, inasmuch as nothing is known of thote 
ultimate motions in which chemical phenomena consist: and 
here then the mathematician has considerably the advantage. 
Not only may he distinctly see and trace, step by step, the de- 
duction of formule pass from one equation to another—this 
is but a very inferior exercise; the mere comprehension of 
machinery ; but he is able to go to the source, and set clear- 
ly before his eyes each step from the beginning. It is true 
that such a course is often extremely difficult and sometimes 
would be labour thrown away, it being frequently quite as 
satisfactory to know that a certain result is true, as to see 
by what successive steps it is so. But in many cases the 
whole interest lies in this seeing how a thing is true, as 5 dia- 
tinct from the mere knowledge that it is true. In this clear 
perception of “ how” results are obtained, lies by far the 
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chief difficulty of the student’s reading. In the words of Sir 
John Herschel: “ There are cases in the application of 
mechanical principles with which the mathematical student 
is but too familiar, where, when the data are before him, and 
the numerical and geometrical relations of his problems all 
clear to his conception—when his forces are estimated and 
his lines measured—nay when even he has followed up the 
application to his technical processes, and fairly arrived at 
his conclusion—there is still something wanting in his mind 
—not in the evidence, for he has examined each link, and 
finds the chain complete—not in the principles, for those he 
well knows are too firmly established to be shaken ; but pre- 
cisely in the mode of action. He has followed out a train of 
reasoning by logical and technical rules, but the signs he 
has employed are not pictures of nature or have lost their 
original meaning as such to his mind; he has not seen as 
it were the process of nature passing under his eye in an 
instant of time, and presented as a whole to his imagina- 
tion. A familiar parallel, or an illustration drawn from some 
artificial or natural process, of which he has that direct and 
individual impression which gives it a reality, and associates 
it with a name, will in almost every such case, supply in a 
moment this deficient feature, will convert all his symbols in- 
to real pictures, and infuse an animated meaning into what 
was before a lifeless succession of words and signs. 
* ° * * 

The contention of mind for which they call is enormous ; 
and it may perhaps, be owing to their experience of how little 
can be accomplished in carrying such processes on to their - 
conclusion by mere ordinary clearness of head, and how 
necessary it often is, to pay more attention to the purely ma- 
thematical conditions which ensure success,—the hooks and 
eyes of their equations and series,—than to those which en- 
chain causes with their effects, and both with the human 
reason; that we must attribute something of that indistinct- 
ness of view, which is often complained of as a grievance by 
the earnest student, and still more commonly ascribed to the 
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native cloudiness of an atmosphere too sublime for vulgar 
comprehension. 

In the preface by Airy to this treatise on gravitation, are 
the following similar remarks: 

“ The exercise of the mind in understanding a series of 
propositions, where the last conclusion is geometrically in 
close connexion with the first cause, is very different from 
that which it receives from putting in play the long train of 
machinery in a profound analytical process. ‘Che degrees of 
conviction in the two cases are very different. It is known 
to every one who has been engaged in the instruction of 
students at our universities, that the results of the differential 
calculus are received by many, rather with the doubts of im- 
perfect faith than with the confidence of rational conviction. 
Nor is this to be wondered at; a clear understanding of 
many difficult steps, a distinct perception that every con- 
nexion of these steps is correct, and a general comprehension 
of the relations of the whole series of steps, are necessary 
for complete confidence. An unusual combination of talent, 
attainment and labour, must be required to appreciate clearly 
the evidence for a result of deep analysis. I am not un- 
willing to avow that the simple considerations which have 
been forced upon me in the composition of this treatise 
have, in several instances, contributed much to clear up my 
view of points, which before were obscure, and almost doubt- 
ful. ‘To the greater number of students, therefore I conceive 
a popular geometrical explanation is more useful than 2 
algebraic investigation. But even to those who are able to 
pursue the investigations with a skilful use of the most power 
ful methods, I imagine that a popular explanation is not ua- 
serviceable. The insight which it gives into the relation of 
some mechanical causes and geometrical effects may powel- 
fully, yet imperceptibly, influence their understanding of 
many others which occur in the prosecution of an algebraical 
process.” i 

One cannot help remarking here the influence of words. 
The expressions, “profound analytical process,” “deep ane 
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lysis,” occurring in a passage whose very object is to show 
the insufficiency of these alone in a philosophical and rational 
point of view, is a very striking instance of our great prone- 
ness to impose on ourselves with fine words, or be imposed 
upon by others. The “depth,” the “ profundity,” is ob- 
viously not in “the long train of machinery,” but in that 
patient and determined effort by which the common sense 
of a process is grasped in spite of the misty veil thrown 
over it by the dark clouds of symbolism. Let us understand 
clearly and exactly what analysis is good for. It is not to 
show how, but to calculate how much. Then, if the forces, 
&c., of a mechanical problem be given, the analysis will not, 
and is not intended to show us how and what kind of motion 
will ensue—but to calculate how much of the effect is due to 
_each force, and the place where, and time when, any parti- 
cular effect will have been produced. 

It is no doubt, a frequent source of discouragement to the 
beginner, that he finds himself most bothered and perplexed 
by those parts of a treatise or problem, which he has been led 
to consider the most common place and easy. 

All that part of a book which is “plain English” he is apt 
to fancy ought to be the easiest. That difficulties should oc- 
cur most plentifully in the mathematical part, is what he ge- 
nerally thinks most likely and natural; and when he finds 
that the “mere talking part,” “the common sense and plain 
English” is really to him the most difficult, he is very apt to 
accuse himself of stupidity. I refer now, more particularly, 
to those portions of mechanical treatises in which the princi- 
ples are discussed or rather slurred over in the fewest words 
possible. Now, if the student will only recur to the history 
of the science he will soon find cause to consider the matter 
in a very different light. When he sees such men as Galileo 
Huygens, Wallis, Bernoulli, some of the greatest men that 
even mathematics can claim—when he sees such men as these 
struggling year after year to grasp some principle, or com- 
prehend some theorem which is now,—thanks to them, found 
in the very elementary branches (such as accelerating force, 
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impact and collision, &c.) he will no longer be ashamed 
of his own slowness of comprehension and will henccfor- 
ward look upon the thorough understanding of “ principles” 
as both requiring and deserving a far greater “contention 
of mind” than any mere algebraical development. .He must 
not grudge any time bestowed on such matters, for it will be 
amply repaid him afterwards. As Professor De Morgan says, 
they “are apt to be discouraged by the apparent slowness of 
their progress, which they measure by the pages read without 
any other consideration.” 

It frequently happens, that one or two sentences thoroughly 
mustered will carry the reader on at ane bound over some 
scores of pages afterwards. It takes some time to get the 
steam up, but when it is, you may dash onwards at the speed 
of a hurricane. 

Next to a sound and healthy brain the most valuable ac- 
quisitions to a student, are pens, ink and paper. Few know 
their value. It may be all very well to sit reading by the fire- 
side when the book goes on all smoothly and easily—but the 
instant any real difficulty occurs, there is no help like that of 
writing. Most students are in the habit of using this for the 
algebraical processes required; but this is but a very small 
part of its real value—of all the stumbling blocks in the stu- 
dent’s way, by far the greatest are those cases in which he 
cannot mention exactly where and what the difficulty is; can- 
not point out any particular step or state in precise terms the 
things he does not see. 

It is in such dilemmas as these, where the mind gropes 
about in a misty vacancy, and finds itself utterly bewilder- 
ed in a labyrinth of indefiniteness—where all the ideas 
are jumbled in one tangled mass of confusion it ie here 
that the real use of writing may be appreciated. The very 
act of writing aids in the concentration of thought. It en- 
ables the mind to exclude and bar off all extraneous notions ; 
chronicles those which are relevant to the subject ; and, to use 
perhaps a queer comparison, may be compared to the barrel 
of a gun, which prevents the power from expanding in a 
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useless direction, and compels the whole energy to act in a 
definite and useful direction. At first there may be all sorts 
of vague and good for nothing ideas crossing the mind, hav- 
ing nothing to do with the question, and only embarrassing 
the view by their presence. These are got rid of. Others 
there may be, pertaining indeed to the subject—but wrong. 
By clearly stating them their inapplicability is perceived. All 
the notions which the student has of the meaning or connec- 
tion of a process may thus be exhausted, without finding in 
any of them the solution sought ; but this is either so much 
rubbish cleared away, and therefore so much in direct bene- 
fit ; or what is more likely, this attentive examination will 
have furnished him with the clue required, and will almost 
certainly be found of advantage in some part of his future 
progress or reading on the subject in question. It is hardly 
possible for attentive thought to be absolutely unrewarded. 
Most persons must have observed that in their endeavours to 
understand certain theories, or processes, or facts, objections 
have occurred or difficulties been seen, which, although found 
to be beside the question or without influence on the truth of 
the proposition considered, have yet been of the greatest 
value in some way or other afterwards. This is especially 
the case where things are true only under certain conditions. 
The attentive examination of every possible way in which 
a change of conditions can alter the result, is often of the 
very highest importance ; and though it may seem at the 
time that much labour and thought has been wasted, it is not 
eo. After cases will be met with in which this very change 
of circumstances will occur, and the effects of such change 
become exactly the question inquired into. 

The subject last alluded to, namely, the examination of the 
conditions under which certain propositions are true, is one 
of the most important in mathematical reading. It is the 
very great neglect of this examination which causes that 
loose and irrational way of “ getting up” subjects which is so 
common. A proof may be got up so as to be written out in 
literal accordance with the book ; but directly any application 
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to problems is required, the nakedness of the land is discov- 

‘ered. Nay, more than this, the proof may be so far under- 
stood, that no objection can be offered, and it may therefore 
be received with that “‘ imperfect faith” which sees half and 
believes the whole—cannot see why it should be so, nor why 
it should not be so. Now, if the several conditions of every 
proposition were carefully looked into, not only would the 
validity of the proof be perceived, but it would be seen how 
the whole is brought about—how much depends on this con- 
dition, and how much on that,—in what way the reasoning 
would fail if such a condition were taken away, and how it 
might still be true if another circumstance were absent. It 
is this distinct perception of the part to be attributed to each 
element of the question,—the alloting of the separate func- 
tions, and the combination of separate effects into one final 
result,—it is this which constitutes the understanding of a 
process. 

It would not be a bad plan in some instances—especially 
where there is any indistinctness of view as to the conditions 
—to set to work and attempt to prove that the proposition is 
not true. By such an attempt the truth would come to light. 
A very frequent source of error to the beginner in every 
branch of mathematics, is the very imperfect view he has of 
the generality of the theorems proved. He is apt to confine 
his thoughts to the particular data of the question, and to 
imagine that what is said applies only to his own limited 
suppositions. For example, in so simple a thing as the proof 
that cost A+sin? A=1, he attaches such notions to (A), that 
when afterwards he sees it assumed that cos *+sin }=1 
also, he may be surprised, and not improbably set it down 
as a glowing untruth, arguing, perhaps, “if true for A, 
it cannot be so for half A.” If he had written down the 
above formula in words, (cosine of any angle)* (sine of same 
angle)’=unity, he would see at once that the particular size 
of the angle had nothing to do with it—was not, in fact, one 
of the conditions of the proof. Or, to take another instance, 
there are no doubt, many persons who, after going through 
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the investigation, in statics, for the conditions of equilibrium 
of a rigid body, and arriving at the six equations necessary, 
on coming afterwards to the enunciation in words of these 
algebraical results, have perhaps been surprised to see that 
any three rectangular lines, meeting in a point in the body, 
or rigidly connected with it, may be taken as that to which 
the movements, &c. are referred. 

Notwithstanding all the efforts made, there will be things 
left in obscurity if the student has no one to consult. In 
such cases he must take the advice of D’Alembert :—* Allez 
en evant et la foi vous viendra”—go on, and confidence 
will come to you.” That is the acquaintance with what 
comes after will throw light on the preceding; but here it 
must be again repeated, that there is danger of receiving on 
trust, and not recollecting that it was so merely on trust. 
There is great risk of that which was received provisionally 
becoming so familiar by habitual use, as to lose its character 
of a mere assumption. If such gratuitous assent is necessary, 
some means of marking and branding it as an unwelcome in- 
truder shoald be taken, otherwise it will prove an insidious 
foe. I need hardly say, that the constant working of exam- 
ples and problems is the only way of acquiring knowledge, 
really worth any thing. Most especially is this true in me- 
chanics. It was by the discussion of numerous problems 
that the science itself was formed. ‘Ihe Bernoullis Huy- 
ghens, Clairut, D’Alembert, and above all, Euler were inces- 
santly problem-solving. By varying the conditions of each 
case—by gradual extension of particular results; by this slow 
and growing process was obtained that generality which now 
characterizes the science. And in the same way as it was 
slowly and laboriously built up, must the mind of the student 
be conducted from the simple example to the general and 
abstract theory. Of course, he has an immeasurable advan- 
tage in the labours of others presented to him; but this will 
not dispense with his going through a similar course, though 
it will accelerate his progress. 

‘There is a sad want of good collections of examples worked 
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out, and even of the bare questions themselves. The reason 
is easily enough found. Where there are a hundred men 
who, by cabbaging from others, can manufacture an “‘elemen- 
tary treatise,” there is not one who is capable of producing a 
good serviceable collection of problems, solved as they ought 
to be. Walton’s Mechanical Problems is the only one on 
this subject that I know of. This the student, who is a litle 
advanced, will find extremely valuable, but there is not a 
sufficient number of the easier examples for those just com- 
mencing. Some of this sort (with their answers, but not s0- 
lutions) will be found in a useful collection by Messrs. Wrig- 
ley and Johnstone, which comprises examples in most of the 
elementary branches of Mathematics. It would have increas- 
ed the value of the book if rather more care had been taken 
in stating the problems; for in this, as well as in so many 
other cases, it is often as difficult to find out what the pro- 
blem is intended to mean as to solve it when found out. 
Some tolerably easy problems will be found solved in Ear- 
shaw’s Statics, and various others may be got from the older 
books, as Bridge’s Mechanics, &c. Bland’s Philosophical 
problems and Mechanical problems contain a large quantity, 
selected from the Cambridge University Papers, but without 
any answers, and so are of little use to the student. Ihave 
often wondered there are no French collections on this sub- 
ject. Surely, problems must be constantly proposed at the 
“Ecole Polytechnique,” (or else their training is not good 
for much) ; but the only two books containing any questions 
at all, that I know of, do not contain a single example is 
mechanics. 

We come now to the consideration of Mechanical princi- 
ples. So far as the theory is concerned, there is little that 
can occasion any difficulty in the statical part of the subject 
The practical application of the conditions of equilibria, of 
course requires the consideration of the structure and strength 
of the materials used; and this at present is but very 
partially understood. 

The properties of “ moments” of forces is perhaps the only 
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portion of statics requiring any farther notice than may be 
found in the usual treatises ; but this admits perhaps of illus- 
tration, better from dynamical considerations than statical. 
However, we may remark, that their properties are proved, 
and the conditions of equilibrium of a body subject to their 
action obtained, by indirect means, in every work and method 
of treating them. The reader must have observed that, in 
order to get at the results, new forces were supposed to act: 
these are such as not to alter the equilibrium, certainly, pro- 
vided the body be perfectly rigid, but they are nevertheless, 
altogether extraneous and foreign to the question, inasmuch as 
they were not originally contemplated. Before we could see 
how these effects are produced, we should have to examine 
how the property of rigidity influences the result: in fact, it 
is a question as to the transmission of force from one particle 
of a rigid body to another. .We make use of certain results 
of this property of rigidity in the very supposition that the 
application of new forces will not alter the arrangement of 
the particles. f 

Even Poinsot has left this point without any elucidation. 
He has proved indeed, that the effect of a ‘‘couple” is mea- 
sured by its momentum ; but this proof requires the introduc- 
tion of new forces, by combining which with the original ones, 
the result is obtained; but we are as much in the dark as 
ever with regard to the seeing how and why the increase of 
distance between the two forces should increase the rotary ef- 
fort. Ina note to the second edition of Pratt’s Mechanical 
Philosophy, the conditions of equilibrium of a rigid body are 
elegantly deduced from those of a single molecule; but the 
process involves the illumination of the unknown molecule 
forces, by aid of analysis, without throwing any light on the 
real difficulty. At first sight, there appears to be in this in- 
crease of effect from mere increase of distance between the 
acting forces, a gain of power, which is explained by most 
writers by saying, that what is gained in power is lost in time. 
This is very easily seen if motion be supposed, but when 
every thing is absolutely at rest, this dictum falls to the 
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ground at once. ‘ake, for a simple example, the lever. 
How can we explain the fact, that a weight of 10]bs. at one 
foot from the fulcrum, will counterbalance 20 lbs. at half a foot 
(every thing being supposed at rest) without admitting an ab- 
solute gain consequent on increase of distance? Not one syl- 
lable has ever been written capable of explaining this. If, 
indeed, the state of rest be considered as the limit of gradu- 
ally diminishing motion then the ordinary explanation will 
do. For, so long as there is any motion at all, the greater 
mass moves with a proportionably less velocity. Here then, 
we find recourse to dynamical considerations to be the only way 
of getting a satisfactory account of a statical principle. In fact, 
whenever we come to examine carefully into the nature of 
forces from a consideration of their effects, amongst those ef- 
fects we invariably recur to motion and its various degrees 
of intensity, as their most natural and obvious exponent. It 
is altogether fallacious to consider the properties of equilibrium 
and motion as different in the nature of things, however conve- 
nient to treat of them separately. The general problem is 
this; a given mass is acted upon by various forces at differ- 
ent points of the mass—find the effect. Of this effect, equi- 
librium is a particular case, viz., when the forces happen to 
be related to one another in a certain particular manner; but 
the general effect is obviously motion. Every attentive read- 
er on these subjects, must have observed, that in that portion 
of the science to which the name of dynamics is given, the 
effect of each force and its influence on the others is capable 
of being traced, and a more satisfactory account given of the 
part performed by each, than in the “statical” portion. The 
bone of contention, the “principle of virtual . velocities,” is 
just in the condition of the bat in the fable—being on the con- 
fines.of two territories usually considered quite distinct—it 
participates in the nature of two species, and is alternately 
rejected by both—it is neither beast nor bird—neither stati- 
cal nor dynamical. As to its signification, the truth of which 
it is the enunciation under a form adopted to calculation is 
simply this:~-If the force acting on a mass, or system of rigid 
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bodies, be such as to destroy each other’s effect statically, 
they will also dynamically ; that is, if the system be any how 
in motion, the whole mass moved in any given direction, has 
its counterpart in an equal mass moved as much in the oppo- 
site direction, so that the mean or average effect, as measured 
by the quantity of matter put into motion in any given direc- 
tion, is nothing, or if once the system be at rest, the continual 
tendency to an average motion in one direction is counteract- 
ed by an equal tendency in the opposite direction. Robinson 
in his Mech. Philosophy (vol. I. page 157) has stated this 
principle wrongly ; his words are, “In the same way the ce- 
lebrated mathematician De la Grange observed, that a system 
of bodies acting on each other in any way is in equilibrio, if 
there be impressed on its parts, forces in the inverse proportion 
of the velocities which each body takes‘in consequence of their 
action or connexion, &c.” Now this is not true, except in 
the particular case where only two forces act. For if we take 
three for instance, P, Q, R, and call the vertual velocities = 
these, dp, dq, dr, respectively, the formular is, 
Pdp + Qdq + Rdr=o. 


Now if each force were inversely proportional to its own 
vertual velocity, we should have then, 
. > =ands =—5, 
and by substitution, 
dp + dp am dp=o, 
which is impossible, whatever sign be taken for dq. and dr. 
If, however, there be only two forces, so that 
Pdp + Qdq=o, 
then 2 T=i, 
and Robinson’s enunciation is Saree 


We come now to the consideration of the laws of motion. 
Starting from the principle that whatever produces any alte- 
ration in the state of bodies, either as to the velocity or direc- 
tion of their motion, is capable of being measured and com- 
pared with other causes of similar alterations, we see that the 
subject is one capable of mathema tical investigation only so 
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far as this comparison of the effects of different forces is con- 
cerned. Mathematics has nothing whatever to do with the 
physical nature of the forces which produce motion or alter 
it. If a bar of iron is put in motion by the attraction of a 
magnet which acts uniformly, and produces a certain velocity 
in a certain direction after acting during a given time; and 
if a man, by pulling a string attached to the bar of iron, pro- 
duces the same velocity in the same direction, and after act- 
ing for the same time, as the magnet, and does this uniformly 
—then so far as the Mathematician is concerned, the two cases 
are absolutely the same, ‘The circumstances to be considered, 
and the only ones, then are,—1, The quantity of matter put 
in motion or acted upon; 2, The direction in which the body 
moves; 3, The velocity of that motion; 4, The time during 
which these effects are produced. : 

When we say that one force is egual to another, the only 
meaning is, that the effects produced under the same circum- 
stances are the same for the two forces. In measuring a 
force, we must select some one of these effects; as for in- 
stance, the velocity produced in a given mass in a given di- 
rection, and after the force has acted a certain time; and if 
we notice that, whilst the three later circumstances, viz., of 
time, direction, and mass, remain the same, one force produces 
double the velocity which the other does, then we say one 
force is double the other. But if, whilst the mass moved and 
direction of motion remained the same, we allowed the time 
to be different in the two cases, we could no longer assert 
anything as to the relative energies of the forces from the velo- 
cities produced, inasmuch as two equal forces would produce 
different velocities if one were allowed to act longer than 
the other. 

Bearing carefully in mind, then, that the only way in which 
we can compare one force with another, is by observing the 
different effects produced (viz., difference of velocity produc- 
ed, mass moved, time employed, &c.) under precisely stmslar 
conditions by the two forcee, we shall see clearly what is 
meant by the “ measure of a force,” and understand how we 
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may have different measures for the same force (1. e., differ- 
ent in their nature, not in their degree), according as we 
select’one or other of the various effects produced, by which 
to measure it, For example, the force of the earth’s attrac- 
tion may be measured, either by the velocity which it pro- 
duces in a certain mass after it has acted upon it during one 
second (which quantity, estimated in feet per second, is that 
usually denoted by the letter g (g being =32'2 nearly), or by 
the pressure which this mass would exert against any obsta- 
cle which prevents it from moving. Now, “ velocity” and 
“pressure” are of a totally different nature, and therefore 
cannot be compared with each other; but if we wished to 
compare two forces, we might select either of these two effects, 
and compare the pressure produced in a body by the one force, 
with the pressure produced in the same body (all the circum- 
stances being supposed the same in the two cases) by the 
other force; or we might compare the velocity produced 
in one second by one force, with the velocity produced by the 
other in the same time. The beginner requires to be conti- 
nually reminded of this, simple as it is, namely, that the 
quantities he meets with in works on the subject, do not and 
cannot possibly represent the forces themselves (the attraction, 
for instance, of the earth, &c.); but are nothing more or less 
than numbers or ratios which denote the proportion which the 
velocity produced by one bears to that produced by another, 
or which the pressure produced by one bears to that produced 
by another. To say, then, as some have done—and others 
still more strangely have argued about—that the velocity 
produced is proportional to the force, is mere tautology, if 
anything else beyond mere definition is intended. 

‘What are termed the laws of motion are nothing more than 
the statement of certain self-evident truths concerning force 
in the abstract—which are necessary as the foundation of a 
system of mathematical deductions; but before we can apply 
any one of our results to any actual case in nature, we must 
know what the forces acting are. The first “ law” is, “ that 
a body, if unacted upon by any force, will persevere in the 
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same direction, and with the same velocity for ever.” This 
is the same thing as saying, that if the body does change its 
direction or velocity, some force has acted upon it, and this 
force is capable of being measured. The second law is, that 
“if several forces act on a body, each will produce the same 
effect as if it acted alone. This law is not given by any two 
authors in exactly the same terms; the real signification, 
however, is merely that, if we have any force acting on a body, 
the presence of other forces does not modify the force we are 
considering: of course, they will modify the effects (3. e., the 
velocity, &c.) of the original force, but will not affect the 
energy of the force itself. 

Considered abstractedly this assertion, that the presence of 
a new force will not in any way affect the nature and energy 
of the other force is a mere postulation; which is absolutely 
necessary, however, before we could take a single step towards 
calculating the final effect resulting from all the forces. For, 
if the introduction of fresh forces altered the amount of the 
others, we should require to know in what way and to what 
degree such alteration took place. Considered as a physical 
law, it is altogether untrue in thousands of cases. For in- 
stance, a particle of oxygen will attract a particle of iron, bat 
the presence of a particle of carbon, which also would attract 
the iron, modifies the force exerted by the oxygen. Those 
experiments which are usually cited in books to prove that 
this “law” is,true, must either be intended to prove it true 
in every case of physical action, or else are mere illustrations 
of the meaning of the law. For example, the experiment of 
a pendulum vibrating in the same time in every azimuth proves 
simply that the earth’s attraction is not altered by its rotation; 
and so for other such experiments. As a theoretical principle 
it is nothing else than a “‘ postulate” necessary to be granted 
before any steps can be taken in the calculation—and as ap- 
plied to what actually occurs in nature—it is absolutely ne- 
cessary in every case to know before hand whether the acting 
forces do or do not influence each other’s energies. If not, 
we can then find the separate effect produced by each, and 
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combining these, determine the final result. As an example, 
we may take the case of a ball struck at the same time by two 
different blows in different directions ; it is obvious here, that. 
one blow does not influence the energy of the other blow, or 
the direction in which it is given ; hence the “law” is appli- 
cable here, and the resultant motion determined by combin- 
ing the separate effects of the two blows. 

The third law of motion has reference to the quantity of 
matter put in motion by a force. As we have before stated, 
a force may be measured by any of its effects, either by the 
celocity produced in a given time when the body is free to 
move, or by the pressure produced when motion is prevent- 
ed by the presence of an obstacle. Suppose a man to pulla 
mass whose weight is a thousand pounds, and by pulling to 
give it a velocity; if by pulling uniformly for one second he 
can give this mass a velocity of 10 feet per second (which 10 
feet per second is what is denominated the Accelerating Force, 
in this case), it is obvious, that if he had to exert the same 
** pull” on another mass weighing ‘wo thousand pounds, after 
pulling for one second he would only give it a velocity of five 
feet per second. Taking it for granted, for the present, that 
weight varies, or is proportional to the quantity of matter, we 
see that the same force when employed on different masses 
produces in the same time, telocities as much less as the 
masses are greater. Again; suppose that a man by pulling 
at a mass weighing one pound for the space of one second, it 
gives a velocity of ten feet per second, and another equal 
mass being added to the former, and he gives to this one al- 
so by pulling for one second the same velocity as the former— 
if now an obstacle be placed in the way of the mass of matter 
(weighing 2lbs.)the pressure against this obstacle will be dou- 
ble what it would be when the mass acted upon was only one 
of the masses (in all these illustrations the masses are supposed 
to lie on ahorizontal plane, and the string by which the pull 
is made to be also horizontal, so that the weight of the bodies 
does not affect the question in any other way than as being in- 
dicative of the quantity of malier moved.) Ifthe pressure ex- 
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erted by the single mass, fending to go on with acertain velocity, 
be 10 Ibs., that exerted by the double mass, tending to go on 
with the same velocity, will be twenty pounds. The velocity 
which would be produced in a body, ifthe force acted onit uni- 
formly be for one second, is the “ accelerating force.” This be- 
ing the same for the two masses in the case supposed, wesee that 
the pressure is proportional to the mass or quantity of maller 
moved when the “Accelerating Force” remains the same. 
Again : let the pressure exerted against an obstacle by the mas 
in the preceding case be as before ten pounds ; if the man in- 
crease his pull, so as that, iffree, the mass would at the end ofthe 
* pull, (lasting one second as before) have a velocity of (wenly 
feet per second, ¢. ¢., double the former,—then it is equally 
obvious that the pressure will also be doubled. The accelerst- 
ing force being, as we have said, the velocity produced in one 
second, the accelerating force being doubled, and the mass, o 
quantity of matter moved, remaining the same, we see that 
the pressure is doubled. Hence, if, the accelerating force 
remaining the same, we increase the mass in any ratio, jast in 
the same ratio do we increase the pressure which would be 
exerted against any obstacle stopping the body ; or, if we in- 
crease the accelerating force in any ratio, leaving the mot 
acted upon unaltered, just in the same ratio do we increase 
the pressure. Therefore, if both the mass moved and the 
accelerating force be doubled, the pressure will be quadrupld, 
and so on; in short, the pressure varies as the product of the 
mass moved and the accelerating force—which is the third 
law of motion. If P denote the pressure, M the mass moved, 
and f the accelerating force, then P is always proportional to 
M f. These principles, or laws of motion, are sufficient 
(with the aid of Geometry and the differential and integral 
calculus) for determining the motion of any particle of matter 
or rigid body when all the forces acting upon it are known. 
But the only forces which are generally given in any problem 
are the “external” ones ; such, as for instance, the pressure 00 
the piston of a steam engine; there being an unknown pro 
cess going on in the interior of bodies by which the external 
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forces are transmitted and modified, and which process we 
know scarcely anything about. So long as we are treating 
only of the motion of “points,” or of bodies, considered as 
mere particles, the motion of the various parts of the body 
amongst each other being neglected— we have no need of any 
further principles than those named. But when we take a 
solid body, and consider, not only its motion as a whole, but 
that of its various parts, seeing that the interior mechanism is 
unknown to us, we must devise some means of doing without 
it. For example, the planets are so distant from us, that the 
only part of their movements with which we are at all con- 
cerned, is that large and visible motion by which we see them 
change their places in the heavens. The attraction of the sun 
and other planets produces besides this an infinite number of 
other motions, such as revolutions round their axis, tides in 
their oceans, &c. &c.; but to these minutia, for such they are 
to us, we pay no attention whilst engaged in tracing out their 
orbits round the sun. Hence, the great mass of physical 
astronomy is altogether unencumbered with the consideration 
of those unknown forces, which render all the more familiar 
phenomena of our daily experience so difficult to calculate. 
Each planet is considered as a mere point (wherein, however, 
the whole quantity of matter of which the planet consists is 
supposed to be condensed), on which a number of forces are 
acting the magnitude and direction of each being known. It 
is a comparatively easy task to determine the resultant motion, 
therefore, in this case ; and hence, physical astronomy, though 
dealing with a most sublime subject, is nevertheless a much 
easier and more certain science than the mechanics of engi- 
neers or every day life. 

Amongst these subsidiary considerations which enable us 
to calculate the motion of any body or system of bodies, 
whilst ignorant of the exact mode in which force is transmit- 
ted from one part of the body to another, or from one body 
in the system to another; the most important are those relat- 
ing to the centre of gravity, or, to give it its more general 


name, the centre of parallel forces. In every body, or system 
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of bodies, any how connected together, there is a point 
which may be taken as the representative of the whole 
body or system when we are considering the motion as « 
whole, and which also assists us very much when consi- 
dering the motion of the parts amongst each other; for 
with regard to the first question, this point moves precisely 
in the same way as if the whole system or body were cor- 
densed into that point, and all the forces, instead of being 
scattered over the various parts, were each brought to act im- 
mediately on this point, each retaining its original direction 
and magnitude. Now the motion of a point is always easy 
enough to determine, and therefore the motion of the centre 
of gravity is also easily found. With regard to the second 
question: the motion of the various parts amongst each other, 
or the general motion of rotation is exactly the same as if this 
point, the centre of gravity namely, were fzed. To these two 
theorems reference is sometimes made under the name of 
“The Independence of the Motion of Translation and Rota- 
tion,”—that is, the general onward motion of the whole does 
not interfere with the rotation of the system which takes place 
round the centre of gravity, as if that point were absolutely 
at rest instead of moving onwards with the rest. As this theo- 
rem is perhaps the most important of the auxiliary principles 
in mechanics, and, moreover, admits of a very easy proof, I 
shall proceed to give it. It must be recollected, that the cen- 
tre of gravity, or of parallel forces, is that point at which a 
single force, whose magnitude equals the sum of all the paral- 
lel forces, and whose direction is the same as theirs, must be 
applied in order to counterbalance them (if applied in the op- 
_ posite direction to theirs,) or if applied in the same direction 

will be in every respect equivalent to them ; so that they might 
all be removed without altering the body’s motion or state, 
provided this one were left to represent them. Thus, if P, 
Q,R, S, T, (Plate 70, Fig. 1) be forces acting on arigid body, 
and G be the point called the centre of these parallel forces ; 
then, if a force equal to P+Q+R+8+T were applied in the 
direction GA it would exactly represent all the former forces; 
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or if applied just in the opposite direction, then it would just 
counteract all the others. 

The centre of gravity of a body is the centre of all those 
parallel forces which the earth’s attraction exerts on it; where- 
ever there is a particle of matter there is one of these paral- 
lel forces ; they are all considered parallel to each other, be- 
cause they all meet in a point so distant, (viz., the centre of 
the earth), as to be to all perception parallel, and if the body 
be divided into particles of the same size the forces will also 
all be equal. It should not be forgotten, however, that the 
centre of gravity, is only a particular case of the general one 
where the forces are any whatever, and not the attraction of 
the earth alone. Suppose now any body be in motion, no 
matter in what shape the body may be, or what the nature of 
the motion. The centre of gravity, as part of the body is 
moving onwards, and the body is moreover revolving and ro- 
tating in all sorts of ways. The forces which produce the 
motion may be either the pressures exerted by means of ropes 
attached to it, the attraction of a number of magnets, or any- 
thing whatever, we shall obviously simplify the calculation 
of the motion, if we can reduce the question into the consi- 
deration of the two others, namely, first find what will be the 
motion of the centre of gravity, and then what will be the 
motion round that point. Now, any force applied to this 
point, is by the very nature of the centre of gravity, equiva- 
lent in all respects, and produces exactly the same motion, as 
anumber of forces equal and parallel to each other, and ap- 
plied to each particle of the moving body or system, their 
common direction being parallel to that of the force which we 
suppose to be applied to the centre of gravity, and their whole 
sam equal to that force. Since then, if these forces be so ap- 
plied every particle would tend to move with the same veloci- 
ty (because the forces are all equal), and in the same direction 
(because the forces are all parailel). None caninterfere with 
the motion of another in any way whatever, any more than 
if they were all perfectly unconnected. Hence, by applying 
such a force to the centre of gravity as will bring it to rest, 
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we do not alter the motion of rotation round that centre at 
all, if there be such a rotation. Hence, we may always sup- 
pose the centre of gravity of a moving body to be at rest with- 
out altering the motion of rotation. ‘This stmple consideration 
will be found to simplify all problems wonderfully. 

If any other point different from the centre of gravity had 
been taken and a force applied to it, this would not produce 
the same effect on all the particles. It is indeed capable of 
being replaced by a series of forces parallel to it, each of 
which is applied to its own particle, but these will not be 
equal to one another, and therefore the motion of one will 
interfere with that of another, whose tendency may be (on 
account of the greater force applied to it) to move faster (or 
slower). 

Suppose G. (Plate 70, Fig. 2) to be the centre of gravity, and 
aforce P to act atany point A. Apply at B (G B=G A) two 
forces, each equal to 4 P, and parallel to it, in opposite direc- 
tions. The application of these new forces will not in any 
way alter the previous state of the body. Then the } PatA 
together with the } P at B, which acts in the same direction, 
are together equivalent to P at G, ¢. e., to their sum acting in 
the same direction, and there remains the “ couple” (4 P— 
+ P) whose arm is run, or whose moment=4 P xrun=Px 
G m; and this is the only part of the forces which influences 
the rotation since the force at G, by what has been previously 
said, does not at all affect it. 

If it be asked, why choose 3 P instead of P or any other 
force, as that which we apply at B; the answer is, that if P 
for instance, had been chosen, and two parallel forces, each 
equal to P, had been applied at B in opposite directions, then 
the P at B and the P at A would compound a force=2 P at 
G, and leave a force P at B without anything at A to coun- 
teract its influence on the motion of translation. For the 
same reason G B is taken=G A, because otherwise the re- 
sultant of the parallel forces would not act a G, but at some 
other point, so as to affect the motion of rotation. 

Hence the action of any force P affects the motion of the 
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centre of gravity, just the same as if it were acting immediate- 
ly at that point, and affects the motion of rotation just the 
same as if the centre of gravity were fixed. 

An example or two will illustrate this principle: let A B, 
(Plate 70, Fig.3) be the keel of a steam-boat, or any other kind 
of vessel. The action of the paddle wheels is such by their 
Position, that the resistance of the water always acts .in lines 
parallel to the keel; the centre of gravity G moves on as if 
the whole of this force were applied directly to it in a line 
parallel to the keel. Suppose the rudder to be put in the po- 
sition A R, the water impinging against it turns the boat round 
G in ezactly the same way as ¢f G were a fixed point ; 80 
that in the position of the rudder A R, the boat’s head is 
turned in the direction of the arrow. The rudder therefore is, 
put on that side towards which you wish the boat’s head to 
go. Neither of these two motions would interfere with the 
others; but the boat goes on, and the point G describes the 
same path as before, were it not that by this turning round 
of the boat the direction of the moving force is altered—since 
the resistance of the water is always parallel to the keel. In 
the same way in a sailing ship, the alteration of the position 
of the rudder causes the ship to revolve round its centre of 
gravity, and thus presenting the sails at a different angle to 
the wind, the direction of the moving force is altered, and al- 
so the magnitude. In the proof of the preceding principle 
it must be remembered that the direction and magnitude of 
all the acting forces are supposed to remain the same—in cases 
such as this, therefore, where the direction, and also the 
amount of the forces, are continually varying, we require the 
application of the principles of the differential and integral 
calculus—which are not required when the forces are constant 
in magnitude and direction. But the mechanical principles 
required in the investigation are the same in both cases, and 
this separation of the more complicated motions into their con- 
stituent parts, by which we are enabled to calculate separately 
the effect of each, and then afterwards by combining them, 
find the result—is a very valuable aid, without which, indeed 
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’ very few problems could be solved. The next example we shall 
take will be the locomotive. 

In the locomotive the only external force (besides the re- 
sistance of the air) is the friction which enables the wheel to 
lay hold of the rail, and by an action precisely the same as 
that of a cog-wheel and rack (only that the teeth of the wheel 
and rail are invisible from their minuteness), sends the en- 
gine on, because the rail is fixed (if the engine were fixed 
and the rail moveable, it would be the rail that would be sent 
backwards, just in the same way as the engine is now sent 
forwards). The centre of gravity of the engine will there- 
fore move in the same way as if this force were immediately 
applied to it. The motion of the various parts of the engine 
amongst eack other can in no way affect the motion of the cen- 
tre of gravity; they are of course necessary m order to pro- 
duce the revolution of the wheels, and by their friction 
against the rails to obtain the ezfernal force; but of them- 
selves they are entirely without influence on the progressive 
motion of the engine. 

The fact that it is utterly impossible for any motion amongst 
the various parts of any machine to produce a motion of the 
centre of gravity—except in so far as this internal movement 
calls into play some force external to the machine—has been 
forgotten by many projectors, although all have not exhibited 
it in quite so barefaced a light as the worthy who proposed 
to propel a boat by simply erecting a large bellows near the 
stern and blazing away at a board placed there. If he had 
been content with puffing away at ‘“ empty air,” he would 
have got on better; for he would then have called into play 
an external force, namely, the resistance, such as it is, of the 
particles of air to the impinging current from his bellows— 
and the re-action would have all been available, just as in 
the rocket. 

This principle of the independence of the motions of rota 
tion and translation being, as I have said, one of the most 
important and useful in mechanics, it is worthwhile to con- 
sider all the circumstances connected with it. 
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And, in the first place, since the effect of any force P, on 
the motion of rotation depends on the distance of its point of 
application from the centre of gravity, whilst its effect on the 
motion of the centre of gravity is the same at whatever point 
of the body P be applied, it would appear at first sight that 
there is a gain of force or a general increase of effect produc- 
ed according as the point of P’s application is further remov- 
ed from the centre of gravity. But the consideration of one 
simple case will suffice to show the erroneousness of this. 
Suppose A B (Plate 70, Fig. 4) to be a rod, which by the ac- 
tion of some force applied to it at a point beyond G and B, 
transfers it into the position C D; the angle DGB, or A’ GC, 
will be greater the further from G the force has been applied. 
Now, if the same force had been applied directly at G, the 
middle, or centre of gravity, of the rod, and had acted for the: 
same time, it would have carried it parallel to itself into the 
position A’ B’. If, therefore, we take as the measure of the 
force the quantity of matter moved, multiplied by the veloci- 
ty with which it is moved (or, which is the same thing, by 
the space over which it is moved in a given time), we see 
that the effects of the force, measured in this way, are the 
same, whether it has been applied at G or at any other point, 
inasmuch as they are represented by the equal areas A C B 
D, AA’ BB’. 

The following is another method of considering the prin- 
ciple ; 

Suppose any number of bodies, or points, A, B,C, D, &c., 
(Plate 70, Fig. 5) perfectly unconnected with each other and 
free to move any how, are moving along certain fixed direc- 
tions, as in the figure, with any velocities ; since each body 
moves in a constant direction during the time we are consider- 
ing, the direction of the force acting upon it remains the same 
during this time, and may also be considered uniform during 
this time (for as the time during which the forces act does not 
at all affect our present question ; we may take it as small as we 
please, and apply the reasoning of the differential calculus). 
Therefore the general resultant of all the forces will main- 
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tain a constant direction and magnitude during the time, 
as also will the resultant moment or “ couple” (these two 
quantities being determined as if A B C.D, &c., con- 
stituted a solid system). Now suppose all these separate 
bodies A, B, C, D, &c., to become suddenly connected 
together, so as now to form one rigid system. The motion 
of each individual body or particle will now be altered, in 
consequence of its connection with the rest, and in order 
to determine the subsequerft motion of each we must take 
into account all the fresh forces thus introduced. For instance, 
if A become connected with B by a rigid rod, at the instant 
of connection, there arises a tension, or pressure, in this rod. 
Call it T; then, in addition to the force (P) which before 
acted on A, we must consider T; and so on for every other 
point. But T acts on B as well as on A, only in the oppo- 
site direction. Hence, in forming the general resultant of all 
these new forces, for every term (+T) there will be another 
(—T), so that the resultant of all this newly introduced force, 
as well as their resultant couple, or moment, is reduced to 
zero. Therefore the resultant of al/ the forces, originally act- 
ing and newly introduced, remains the same as before. If 
the direction of the resultant were that represented in direc- 
tion and magnitude by the line R in the figure, before the 
connection, it will also be their resultant after that connection. 
Provided, therefore, the external forces, acting on any system 
of particles or bodies, remain the same, the motion of the cen- 
tre of gravity, and the rotation round that centre, will remain 
unaltered, whatever be the action of any one part of the sys- 
tem on another by means of any mutual forces, such as that 
of rods, &c. The preceding is similar to Poinsot’s mode of 
considering the question in his Memoire surla Composition 

des Mouvements, &c.; but he supposes the celocities of each 

of the points A, B, C, &c., before connection, to be uniform, 

and says, that therefore the “ force which animates it remains 

constant :” it is better, however, I think, to consider the forces 

acting on A, &c., rather than the momenta animating them— 

and if the velocity be uniform, the force acting is zero. The 
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theorems called— The Conservation of the motion of the 
Centre of Gravity,” and ‘The Conservation of Areas,” are 
merely the expression of the results just obtained in an ana- 
lytical form adapted to calculation—or, rather, I should say, 
the latter of these theorems is such. 

There is another theorem of great practical use, which has 
received the name of the “ principle of Vis Viva,” which dif- 
fers however from the preceding principle, inasmuch as it is 
merely a very useful equation or relation amongst the various 
effects of the forces ; whereas the other is a general principle, 
ttrictly so called; both, however, are of the greatest use in 
timplifying problems. 

As this principle or equation of Vis Viva is of great impor- 
tance in a practical point of view in the calculation of the 
“work done” by machines, I shall take up the subject from 
the beginning, assuming only the equations of motion. In 
most works, the investigation is founded on the principle of 
virtual velocities, which I consider to be very objectionable, 
as no proof of that principle has ever yet been given in which 
every body agrees; and, at any rate, not one student ina 
thousand ever reads such proofs as have been given. As more- 
over, there is not the slightest necessity or reason for any refer- 
ence whatever to that principle, I think it far better to treat the 
subject independently. Suppose, then, m, m’,m’’, &c., to be 
asystem of particles any how connected, and acted on by exter- 
nal as well as by mutual forces. Let all the forces acting on (m) 
be equivalent to X. Y. Z. acting along the co-ordinate axes. 
These forces, it must be recollected, are supposed to include 
the tensions, mutual pressures, and, in short all the mutual ac- 
tions of the other particles, as well as the given external ones. 

b 2 2 
eaeciee x oy =e i= Z. 
tte y oe te fe 
¥" a a a a at 
=2K4+2Y.24 227.8. 
(SP + (2S + (2), V= 2. f( KET V24+Z. Sat 
= 2. f(Xdx+Ydy + Z dz) 
or mo*= 2m. f(X dz+Y dy + Z dz). 
@ 
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Similarly, if X’, Y’, Z’, represent the ehole of the acce- 
lerating forces acting on (m’), then for its velocity (»') we 
should have m’ o=2m’ f (X' dz + Y' dy’ + Z’ d>), and 
so on for all the particles. But it is obvious, that in these 
equations, as they stand, we have, or may have, a number of 
unknown forces, inasmuch as X, Y, Z, and X’, Y’, Z’ inclade 
the internal actions, of which we know nothing except that 
they are mutual, Fortunately this knowledge that they are 
“ mutual” is enough to enable us to get rid of them: other- 
wise these equations first found would be of no earthly use. 
Suppose therefore, that in addition to the external forces— 
all of which are known—there is included the tension or mu- 
tual pressure of a rigid rod connecting (m) and (m’ ), de- 
note this pressure by P. Let this rod or line mi’ make 
angles a, g,y with the axes. ‘Then, amongst the accelerating 
forces acting on (m), we have 

= cos a acting along axis of z and .-. included in the X, 

F C08 Be. es. ditto ..... oy aNd eee eeee eee Ys 

F cos Yooeee Gitto....... Zand. occ eee ee eee ZY 

But the pressure on the other particle (m’) exerted along mm’ 
is equal to that on (m) which acts in exactly the opposite di- 
rection. So that if one be considered positive the other will 
be negative. Hence, amongst the forces X’, Y’, Z’ acting on 
(m), there will be 
_ a cos @ acting along axis of x, and .:. included in the X'; 

WS SYy BUM os aos. 5s ielerere ese Pap 


COBY cece cece ec ere eee By AME Me eee eee eee eee Z, 
Therefore in forming the sum of mv’ and m‘v* on one side 
of the equation, the other namely, 
Qm' f(Kaz + V¥ dy+Zdz)+ 2mf(X' dx’ + Y' dy +Z d:'), 
we shall have, amongst the rest, the following terms: 
2m. f (KZ. cos a. d+2Zcos B d y+.2. cos y, dz) 
+ 2m f (—Z, cos a. dz! +2, cos B. dy’ +2, cos . dz’) 


=2." f.cos a.(dz—dz’)+cos B(dy—dy’) +cosy (@—")| AA). 
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Now, the distance between (m) and (m’) remains constant, 
since they are rigidly connected call this distance r, then 
r=(e—2)*+ (y—y') 42-2) 
wrdr=(x—2') (de—dzx’)+(y—y’) (dy—dy’) + (z--2’) (dze—dz') 
=r. cos a. (dz—dz’) +r. cos B (dy—dy’) +r. cos y (dz—de’) 
the first side=zero since draco, .’. the second also=o. 
or cos « (dz—dz') + cos B (dy—dy’) + cos y (dz—dz’)=o 
Therefore, the sum or expression (A) vanishes. Hence the 
mutual pressure P entirely disappears from the final sum. 
The same evidently is true for all such actions between every 
two particles. 
Therefore in the equation, 
mo ttm’! &+m "0" t+ & ce. Qmf (X dxt+Y dy+Z dz) 
+2! f (X'dz' +Y/dy + Z' dz) 
+2m". f (X “dg! +Y “dy! +Z" dz!’ ) 
TGC. cere ences co eees oe o(B) 
the second side of the equation contains no unknown tensions 
or mutual pressures. If instead of a rigid rod, (m) and (m’) 
be connected by a string, the preceding reasoning will be pre- 
cisely the same f the string remain light and of the same length, 
because then the distance (1) is constant, and dr=o, if, how- 
ever, the string be extensible dr may not=o, and then we 
should have an unknown term P dr. If the particles be ac- 
tually in contact, of course the preceding reasoning applies 
to their normal pressure, which is got rid of in the same way, 
and will not appear in the equation (B); again, let (m) and 
(m’) mutually attract each other ; the law of attraction being 
any function of the distance (r) may be denoted by f(r). 
The mutual force will be, therefore, mm’. f(r), the direc- 
tion being opposite for m and m’. Hence in forming the sum 
on the second side of equation (B) we should have 
‘mmf } cos «(dz—dz’) + cos8,(dy—dy’) +cos (d?—dz) } fen. 
== mm! fi (r) dr. 
[Ezample. Three particles m m'm", at mutual distances r, , r3 
attracting each other according to inverse square of distance. 
mex ml! om" v", = —a(mm!. + mm. > tm"; ) FC] 
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Again let there be impact between (m) and (#v) during the 
motion, and suppose both perfectly elastic. Also let P=mu- 
tual pressure during contact at any instant. The direction of 
this normal force is supposed to remain the same during the 
contact. Then the action may be divided into two portions 
of equal duration, one (1) of compression, during which (r) 
the distance between them is continually diminishing and 
another (2) of expansion during which this distance is con- 
tinually increasing, till it reaches its original amount. The 
term therefore f Pdr, which we have to take into account, is 
the same during these two periods but of contrary signs; 
therefore the sum=zero, and the term may be neglected. It 
will also be seen how the collision of imperfectly elastic 
bodies may be taken into account ; but I shall now go on to 
the explanation of how this general equation is applied in 
calculating the work done by any machine. The equation is 
generally written thus: 

2. mo*=22. mf (Xdz+ Ydy+Zdz) 
the symbol (2) denoting the sum of all such terms as that to 
which it is prefixed: for instance, the second side is equiva- 
lent to ‘ 
Qmf (Yde+ Ydy+ Zdz)+2Qm'f ('Xdz'+ Yidy' + Zde')+§e. 
X, Y, Z being the accelerating forces which act on the parti- 
cle whose mass is (m), and whose co-ordinates are s, y, =. 

Now it will depend entirely on the student’s knowledge of 
the principles of the integral calculus, whether he will be able 
to attach any definite physical meaning to the second side of 
this equation, or whether he will see nothing but a mere 
piece of algebraic work to be performed. In the first place, 
then, it must be remembered—and, indeed, ought never to 
be forgotten in any physical problem—that an “ integral” is 
“ gum”, and moreover [which is very seldom attended to] that 
in the expression f Pdz the factor [az] is not by any meats 
to be omitted in forming that sum. As, however, we are not 
explaining the differential and integral calculus, a thorough 
acquaintance with its application to physics is taken for grant 
ed; the use to which the preceding integrals will be put, af 
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fording us a good illustration of all such applications. The 
work done by a machine is conveniently measured by the num- 
ber of pounds raised one foot high—or generally by Px S, P 
denoting the pressure overcome through a space S' by the 
machine. Hence we see how conveniently the preceding for- 
mula is adapted to the purpose of calculating such work, in- 
volving as it does on one side the sum of such terms a Pdz, 
P denoting a pressure, and (dz) the space through which it 
is moved. This use will best be seen by taking an actual 
case and going through it. 


Suppose steam to be admitted into the cylinder 4D at a un- 
til it occupies the space AC, the whole pressure on the piston 
at any instant being=P pounds, the steam being of the same 
pressure as in the boiler from which it comes. If the dis- 
tance from A to C=(a) feet, the “work done’ through 
this extent of motion will be expressed by Pxa; and 
if the communication with the boiler were kept open 
during the whole stroke of the piston the total amount 
of work done in moving the piston from A to D (there being 
Ro pressure supposed on the top of the piston or any other 
Tesistance to the force of the steam) would be=P+AD. But 
suppose the communication with the boiler to be cut of at C 
and the remainder of the stroke left to be accomplished by 
the expansion of the steam in AC, from ‘this point therefore 
up to the top, we have a continually varying force which is 
not the same for any two positions of the piston or for any 
time however minute and inappreciable. It is obvious that we 
can no longer estimate the work done after leaving C in the 
same way as we did just now whilst the pressure remained 
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the same from A to C. It is here that the integral calculus 
becomes absolutely necessary, and by considering the nature 
of the difficulty in the present case, a person who is ignorant 
of this part of mathematics, may form some notion of the in- 
valuable aid it affords in all branches of physical inquiry, 
Indeed it may be safely asserted that the progress of Astro- 
nomy and all other parts of Experimental Science to which 
Mathematics are applicable is almost entirely dependant on 
this branch of it—and that without a thorough understanding 
of its principles (the differential and integral being here con- 
sidered as the same subject) no student however expert he 
may be in “integrating” and performing algebraical tricks, 
can ever make any real progress in these inquiries. 

In making this observation I am deviating from the ques- 
tion before us, but I take this opportunity of assuring the 
learner that no time or labour should be grudged in obtain- 
ing a clear, downright, unmystified insight into this subject, 
as he may take it for granted that he can never by any pos- 
sibility do any thing without it, let the distance from the bot- 
tom of the cylinder to N=z and NM=az. The pressure of 
steam being inversely as the space occupied we have the pres- 
sure on the piston at N=P. £. By the principles of the dif- 
ferential calculus we may suppose this pressure to remain 
unaltered whilst the piston moves from N to M: therefore on 
this supposition, the work done from N to M=P. +, dz, and 
the whole work done from C upto D=f P dz, between the 
limits z=AD=4, suppose, and «=a, and this integral or sum 

P.a (log b—log a). Now this expresses that the work 
done from C to D is equivalent to the number of pounds de- 
noted by Pa (log, b—log, a) raised one foot. For instance, 
let P = 1000 lb. (a) == one foot and (4) = 10 feet, then Pa 
(. log, bB— log, a) = 1000 x log, 10 = 1000 x 2.3026= 
2302. So that in this case the work done in expanding 
through 9 feet would be equivalent to 2802 Ibs. raised one 
foot (neglecting very small decimals). 

AsQ, x S: + Q: x S: + &c., or in other terms to the 
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sum of all the pressures or weights each multiplied by the 
space over which it has been moved. So that, if we like, we 
may say that the work done is P lbs. moved through a (loge 
b—log, a) feet, or P a pounds raised through (log, 6—log, @) 
feet, or lastly, as we took it at first, P @ (log, bK— log, @) 
pounds raised one foot. 

If the integral f Pdz be considered in a somewhat different 
light, namely, as expressing the “ sum of all the values of P 
between the given limits,” the interpretation is still the same 
as before, inasmuch as the product PxS may just as well be 
considered to mean “the sum of all the pressures through space 
§” as the product of the number of units in P by the number of 
units in S; provided however, that every where P be taken 
to denote the instantaneous pressure, #. e. that which does not 
last any finite time. In fact it is evident that the product of 
the pressure exerted by the time (or rather the product of the 
units in each) during which it is exerted, may just as well be 
taken as the measure of the work done, as the product of the 
pressure and space—just as well, I say, except for convenience: 
as however in all actual cases of the motion of machines, the 
spaces passed over are much more convenient to measure than 
the time employed—(which latter element indeed could sel- 
dom be used at all for numberless reasons) the choice of course 
falls on “space” rather than on “time” as a more easily ma- 
nageable and measureable element. There are cases however 
in which the latter would be preferable. 

The “‘ work done” if the steam had not been cut off would 
have been 1000 * 9 or 9000 lbs. raised one foot. So that the 
loss of power due to this cutting off at 1 of the stroke=6698lbe. 
raised one foot. And of course in the same way any other 
question as to the effect produced by cutting off the steam at 
any part of the stroke might be answered. But as it may not 
be immediately obvious to some that the expression given by 
integrating, really means what we have said, it may be as 
well to enter into the reasons rather more fully. Suppose 
therefore the piston to move by successive starts from one 
Position to another, just as from N to M, each of these suc- 
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cessive spaces passed over being=dz, and the pressures at 
the different stages to be denoted by Pi, P2, Ps, &c. Then, 
obviously, the whole “ work done” is expressed by the sum 
P, dz+P, dz+P; dzr+&c. 

Now in estimating the ‘work done,” it matters not 
whether the whole pressure or weight be raised at once 
through any given space or divided into separate portions 
each of which is raised or the resistance overcome through a 
certain space, provided the whole product of the pressures by 
their respective spaces remain the same for both cases. Thus 
if a weight Q be raised through a space S, and we take Q.x 
8,+Q,xS,+Q,;xS;x &c.=Q xS the work done will also be 
equal to Q,lb. raised S, feet-+Q Ibs. raised S, feet+Qzlbs. 
raised S, feet+&c. Hence the integral or expression Pa 
(logeb—log.a) being in reality, the sum Pidz+P.dz+ &. is 
equivalent to such a series. ‘The form in which we have 
left equation (B), is not immediately applicable to our pur- 
pose—inasmuch as it involves masses and accelerating forces, 
whereas what we have given in actual cases are weights and 
pressures. The necessary transformation is easily made. 
Let w be the weight of the body whose mass we have denot- 
ed by (m), and so on for the others. Also let P be the pret- 

- gure produced by the accelerating force X in this body. 
Then by the third law of motion, the pressures produced in 
the same mass are proportional to the accelerating forces cor- 
responding to them; hence (g) being the accelerating force 
of gravity, we have, 

X:g: P:w,orX=g, 
Hence in such an expression as 5 
mv¥=mf Xdz 
we may write instead 
) v=f Pdz. 

It is also easily shown that if P be the pressure produced 
by the three rectangular accelerating forces X, Y, Z, on the 
mass (m) and (ds) be the space through which (m) moves in 
the same time that (d=), (dy), (dz), are described along the 
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axes, then Pds=m (Xdz+Ydy+2Zdz). So that the equa- 
tion of vis viva for practical applications may be written 
(=) yt eS yt + (Sr) rP + Be, 
=2f Pds+2f Pids’ +2f P'ds” +&e. © 

The second side of this equation expresses the sum, or 
general amount of “ work done” by each pressure. In every 
machine the whole of the pressures may be classed under 
three divisions ; (1) the pressures at the part of the machine 
nearest the source of power, as the pressure on the piston of 
a steam engine; (2) the resistance or pressures to be over- 
come, as the weight of the uplifted water in a pumping 
Engine or the resistance at the crank and fly wheel in Rotary. 
Engines; (3) the various sorts of friction and other impedi- 
ments to the transmission of the motion from one part of the 
machine to the other. 

So that the whole of the pressures operating on all the 
parts of the machine may be included and made, to enter the 
equation of vis viva under the following form. 

3 (Ppd) — 3 (Rar) — 3 (Fuf) 
the symbol 2 denotes as before the sum of all stich terms as 
that to which it is prefixed, and which of course can only 
be actually written down at full length for each particular 
machine. Pdp represents the work done by the useful pres- 
sures, or those at the parts of the machine which receive the 
moving power in the first place. Rdr the work done by the 
various resistances, the very objects for which the machine 
is used, and Faf is the work done in overcoming the useless 
resistances such as friction. The negative sign is of course 
prefixed to these latter quantities because they are evidently 
opposed to the first. The first side of the equation contains 
only quantities which are very easily measured, viz., weights 
and velocities; hence, if this first side be calculated for any 
given machine, and the first two terms on the second side be 
also calculated, the difference between the two results repre- 
sents the waste of power, viz. that expressed by 2 (Fdf) or 


the force expended uselessly and without any return for 
H 
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it. Let us take, as an example, a pumping engine, where the 
resistance at the working end of the beam is always the same, 
and the work done by it is equal to the weight of water rais- 
ed through a given space. Call this quantity W”, and the 
work done by the piston during the same time W’, this being 
determined as in the case at the beginning of this article— 
taking care, of course, to allow for the weight of the atmos- 
phere, &c., in the value assigned to P. If, also, the useless 
work done be called U, the second side of the equation of vis 
viva is W/—W’—U. ‘The velocity of the piston (supposed 
with its rod to move vertically as one body) being denoted by 
(N), that of the mass of water at the other end of the engine 
will also be (v). The only other moving part is the beam. 
If (w) be the angular velocity of this at the same time as that 
to which all the above quantities are referred, the linear velo- 
city of any particle of it at a distance (7) from the centre= 
y and the sum of all the elements or particles each multi- 
plied by the square of its velocity=3 m outa’, MK MP 
being the moment of inertia round the centre of the beam. 
The weight of the piston and its rod being Q dbs. that of the 
pump-rods Q’ and of the beam R, also neglecting the weights 
of the air pump rods, &c., and including their prejudicial re- 
sistances in the sum U, we have, as the equation in this case 
(the weight of the water being W) 
Sop Ep. + (ZL) W! We U. 
Hence if it is wished, U or the waste of power is know, 
since all the other quantities are known, and it is obvious that 
- many other questions as to the velocities, &c., are also easily 
answered by a simple inspection of this formula. It mast be 
remembered that in it all the quantities are reckoned from ® 
state of rest, or that the velocities are nothing when the work 
done is nothing. It is better perhaps, to put the first side 
into the form. 
20%") +2 B (a*—or/ +2e (vy ): 

y¥ and o’ being corresponding velocities at some other knows 
‘time and let the quantities on the second side denote the 
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work done since that time. In the common form of the steam 
engine, where the crank and fly-wheel are used, the conneo- 
tion between the various velocities is so much more com- 
plicated and leads to such long and harassing calculations, 
that it is not at all a pleasant thing to enter upon; those 
who choose to do so, however, may find something to suit 
them, andj perhaps save them some labour, by referring 
to the 21st ‘‘ Cabier” of the Journal de l’Ecole Polytech- 
nique, where there is a very laborious paper by M. Coriolis 

— Sur I’ influence du moment d’ inertie du balancier 
@ane machine 4 vapeur, &c.” 

Although it has been thought better to give an ‘adapen: 
dent proof of the equation of vis viva, rather than found it on 
that of virtual velocities, the connexion between the two is 
so great that one may be easily derived from the other. 

The following is one way amongst others by which we may 
derive the equation of virtual velocities from that of vis viva. 

It must be remembered that, in the equation mo*+m/v* + 
mo? + &e.=2(fPdp+fP/dp +fP/dp’+&c.) the velocities 
0,0, &c., are the velocities generated since the instant that 
the forces P, P,’ P,” &c., began to act upon the system : care 
must be taken therefore with regard to the limits of integra- 
tion on the second side, so that if at any given instant the ve- 
locities be (z,), (v/:), &c., and the corresponding forces P,, P’,, 
&e., and at another instant afterwards the corresponding 
quantities be (¢,), (v,’), &c., P,, P/, &c., the equation will be 


m (ci—ei+-m! (oj—07) + §e.,=2 (intstiar tee, 
suppose now any system of rigidly connected particles to be 
in motion, and that the first of the preceding equations ex- 
presses the relation between the velocities of the different 
points and the forces which have acted upon them up to that 
instant, at which the values of those forces are P, P’, &c. 
During the next instant the increment of velocity and force: 
will be expressed by the relation, 


m (‘v. dv) + m’. (v do’) + &c.=Pdp + Pidp’ + &c., 
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where (dp) is the space described by the points of application 
of P in its own direction ; and so of the rest. 

Now suppose that at the beginning of the instant we are 
considering, the various acting forces are so related that from 
that moment the velocities (v), (v’), &c., become uniform : the 
motion of the whole system therefore at this instant is perfect- 
ly unaltered by the forces then acting on it: in other words, 
these forces are such that they mutually destroy each other’s 
effect, and if the system were at rest, would keep it at rest. 
Hence at this instant we have, (since do=O, de’ =O, &c., the 
velocities being at that instant uniform,) 

O=P dp+P'dp'+ &e. 
which is the equation of virtual velocities. 

Tf at the instant we are considering the whole vis viva is a 
maximum or minimum (i. e., as depending on the forces), in 
either case do=O, dv’=O, &c., and the position at that 
moment is one in which the forces tend to keep the system at 
rest. ‘ It is usual to distinguish between these cases as posi- 
tions of stable or unstable equilibrium ; but I suspect there is 
a fallacy in the reasoning, and, at any rate, we can only con- 
clude anything for displacement of the system which actually 
occur in the motion itself: so that we are not authorized in 
supposing these to be the same as the ordinary statical pos- 
tions of stable or unstable equilibrium. The question, how- 
ever, is one of very little practical importance. It is also 
sometimes assumed that if the differential co-efficient of the 
whole vis viva is zero, the vis viva itself is a maximum or mi- 
nimum. With regard to this, Professor De Morgan has re- 
marked, in his Differential and Integral Calculus, that ‘The 
assumption that A is a maximum or minimum when d A<0, 
has occasioned many errors, and the greatest writers have 
their full share of them.’ ” 

By the proof given in a preceding article the equation of vis 
viva will be seen to be applicable to all motions of particles, 
during which the particles acting on one another remain at the 
same distance. It is therefore at once applicable to the motion 
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of incompressible fluids, and indeed was taken as the basis of 
the first Analytical Treatise on Hydronamics published—viz., 
that of Daniel Bernoulli. 

His father John Bernoulli—(one of the most quarrelsome 
old men that ever lived, who was always squabbling with his 
brether James whilst he was alive, and with all and sundry 
afterwards) no sooner sees his son Daniel seizing hold and 
making use of this principle—(for which as being his ma- 
thematical progeny, he entertained still more affection than 
for his less abstract offspring) than with a sort of feeling of 
“no poaching on my manor, if you please,” he bethinks him- 
self how he is to avenge the injury. It will be seen that the 
old gentleman was in somewhat of a quandary for he could not 
deny the correctness of the principle, inasmuch as he himself 
had been its chief author and nourisher. And yet he was 
loath to admit that his son Daniel had made more of it than 
his father had managed to do. Still, to be outdone by Daniel 
would never do,—so he sets him to work and writes a new 
treatise on the same subject, and in the preface does his best 
to make you understand that whatever was good and true in 
Dan’s book, as depending on this via viva (“ verisimo atque a 
me demonsirato”) must be set down to the credit of the father 
—but ‘at the same time that Daniel’s method being an indi- 
tect one, and moreover as neglecting to take into account a 
certain “‘ gurges” or “ whirlpool” which he, the father, had 
discovered (‘ ab aliis non animadoersum”)—must altogether 
be a very inferior performance indeed to that with which he 
himself is about to favour you. 

The old gentleman finds it easier however to get himself and 
his readers into this newly discovered whirlpool, than out of 
Vt again. 

With regard to the motions of elastic media, the question as 
to the applicability of the equation of vis viva is more intricate, 
and at the same time of considerable importance. In all cases 
where two vibrating particles of the medium, contiguous to 
one another, undergo precisely the same motions, and at the 
end of any given time return to their original distance, the 


625 


equation evidently holds good, as the proof given above shows. 
For the action between them is equal and opposite and by 
supposition, the spaces through which it acts are the same for 
the two particles. But if we have, as in the undulating 
theory of light, to investigate what takes place at the confines 
of two different media, although we are certain that the 
mutual force is the same for both, we are by no means sure 
that the spaces through which that force acts are the same for 
both ; and, moreover, the forces acting on the particle in the 
denser medium, are not the same as those on the particle in 
the rarer medium; so that, although they return to their 
original distance, one may have gone over a much greater 
space than the other. This is a question, however, which as 
yet has never been thoroughly examined. 

The history of this vis viva is altogether curious. For a 
history of the dispute connected with it, which lasted about 
sixty years, and set almost every body in Europe scribbling 
about it, the reader may refer to Whewell’s Hist. Inductive 
Science, vol. ii. Leibnitz commenced it by a paper in the Act a 
Eruditorum —“ a short demonstration of a memorable error of 
Descartes and others concerning the natural law, by which 
they think that God always preserves the same quantity of 
motion ; in which they pervert mechanics.” The strange way 
in which the mathematicians of those days thought good to 
reason, or rather to write about the matter, is often not a little 
amusing. Even the best of them talk very queerly; for in- 
stance, John Bernoulli has a paper, De Vera Notione Virium 
Vivarum, in which he says, “ vis viva does not consist in 
actual exertion, but in the faculty or power of acting ; for it 
exists, even though it do not act, and has nothing to act 
upon.” “ Hence it appears,” says he in another place, “ that 
this vis viva is something real and substantial, which subsists 
per se, and as far as in it lies, is not dependent upon any 
body”—“ quantum in se est non dependet ab alio.” It would, 
therefore, appear to be a substantial, independent gentleman, 
“ living on its means”—none of your flimsy mathematical ab- 
stractions. As I have said, every body had a hand in the dis- 
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pute—a French Marchioness amongst the rest, in a learned 
“ Treatise on Fire.” Voltaire, too, above ‘all earthly men, 
must needs read a Memoir on the subject to the Academy. 
Now, what was all this dispute about ? Why, if there really 
was any real dispute at all (which is rather doubtful, and al- 
ways is, in such cases), the point in question was this :—Whe- 
ther the magnitude of a force should be measured by the ve- 
locity generated (in a given mass) in a certain time, or by the ve- 
locity generated in moving through a certain space. If in the 
time (t) a force produced in a mass (m_) a velocity (v), then 
Newton had taken as the measure of that force the product m 0 ; 
and those who considered themselves his partizans and defen- 
ders in the dispute alluded to, contending that this was the 
only proper measure. Leibnitz and his followers would have 
it that the only proper measure was the product m v* where 
() is the velocity produced or destroyed in moving through 
agiven space (s). This they confirmed by citing the fol- 
lowing experiments :—Balls projected horizontally against a 
wall of clay, or other resisting substance, penetrated to depths 
proportional to the squares of their velocities (the masses being 
the same). Also, bodies projected upwards rise to heights 
proportional to the square of the velocity of projection. Now, 
the whole question is very easily decided by referring to those 
simple and self-evident principles by which we are necessarily 
guided in estimating or measuring any cause by certain of its 
effects. In comparing, therefore, one force with another, we 
are at perfect liberty to take any of the effects (as, for instance, 
the velocity produced) provided all the rest of the circumstances 
are the same in the two cases. The velocities produced, for 
example, will be correct measures of the force, provided they 
be produced in equal times in equal masses, all the other con- 
comitant circumstances being also the same. Now, in the case 
of the balls fired upwards, or into the clay wall, this necessary 
condition of equality of circumstances was overlooked by most 
of the Leibnitzians, inasmuch as the ball which rose highest 
in the air, or sunk deepest in thé clay, would take a longer time 
than the other. The one for instance being fired with a velo- 
city (v), and penetrating a space (s), and the other with a 
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velocity (v’) and penetrating a space (s’), if we denote by (f* 
the resisting force of the clay, or the retarding force of gravity, 
we have 
Cmts, v= 2s’. v=ft o=ft. 
(t) and (t’) being the times of motion in the two cases. 
Hence it is seen that if the space penetrated be alone consi- 
dered, and taken as the measure of the force, then the square 
of the velocity is proportional to that quantity ; but if, as we 
evidently ought todo, the time be also taken into account, 
then, measuring the force by the space described, directly, and 
the time employed, inversely. 
Ss v Ss v 
+ 2 8 2 

I have said “ some of the Leibnitzians” seem to have for- 
gotten this necessary precaution ; but John Bernoulli was per- 
fectly aware of it, only he contended that any force ought to be 
measured by the zw/ole effect produced, without any reference 
to the circumstances under which it was produced, and uses 
the queer illustration that, in estimating the quantity of water 
in a basin, we never think of how long it would take to fill it. 
The answer is easy. ‘Though, in measuring any one force 
without reference to, or compartson with any other, we may pro- 
perly take the whole effect so produced ; yet, in comparing with 
others, we must have all the circumstances the same ; and, to 
use his illustration, though, in measuring the work done bya 
person in filling the basin with water, we might take the quan- 
tity of water put in asa measure, if we had to compare this 
with the work done by another person in filling another basin, 
we must take into account how long each person took to do it 
Or, to use another illustration, a man might carry a ball of iron 
as far as a cannon could fire it; and so we might say the whole 
effect of the two was the same, or the whole force expended in 
each case the same ; yet, obviously, for all ordinary purposes 
of comparison, we must consider not only the work done, but 
the time in which it is done,—not only the whole effect pro- 
duced, but the time in which it is produced. : 

There has been a curious sort of “ metempsychosis,” or trans- 
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migration of ideas into different forms, in this subject, from 
“work done” to “vis viva” and from “vis viva” to “work 
done.” 

Lagrange, in his Mecanique Analytique, states that Descartes 
“reduced the whole of statics to the principle, that it requires 
neither more nor less force to raise a weight to a certain height, 
than would be necessary to raise a greater weight to a height 
proportionably less, or a less weight to a height proportionably 
greater. Whence it results that there will be equilibrium be- 
tween two weights when they are so connected that the per- 
pendicular paths which they can simultaneously describe are 
reciprocally proportional to the weights. But, in the appli- 
cation of this principle to different machines, we must con- 
sider only the spaces described in the first instant of mo- 
tion, and which are proportional to the virtual velocities.”— 
(Tome i. p. 21.) 

Here then we have the simple and natural idea~of “ work 
done,” changed into the principle of virtual velocities ; which, 
again, has been made the foundation of that of vis viva, from 
which, again, in the last place, the original notion of “ work 
done” has been clicited in a form adapted to the calculation 
of the effects of machinery. 

With those modifications which the change of conditions 
would require, I think it probable, that in this equation would 
be found the best method of calculating the relative efficiency 
of the paddle and screw, as by it a relation might be got be- 
tween the quantities of water put in motion uselessly in the 
two cases. ; : 

I shall draw this series of papers to a conclusion by a few 
miscellaneous observations. And, in the first place, I shall 
revert to a remark previously made with regard to one source 

of confusion and mystification perhaps more productive of 
embarrassment to the student than any other, namely, the total 
want of any clear and distinct notions as to what the symbols 
used in mathematical treatises on Mechanics really mean. It 
is a long while generally before he gets any intelligible views 


of the real nature of the reasoning: long, even, before he sees 
I 
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clearly what is meant by the ‘ measure of a force,” and how 
forces are measured. At the risk, then, of some repetition, ! 
will take a few examples illustrative of what is here alluded 
to. Suppose the following sentence to be met with: “The 


attraction of the moon on the earth at the distance r.” 


Now, this is a short way of expressing what, in plain English, 
will be a very round about affair. In the first place ; the sig- 
nification of the Greek letter (4) will be generally explained 
by the author to be, “ the attraction of the unit of mass at the 
unit of distance ;” but we must go still further, and explain 
more fully. Now, the word “ attraction” is, it must be con- 
fessed, an ambiguous one to the non-mathematical reader of 
it (and such the beginner, of course, is), and is often used in 
different senses, which naturally leads to the beginner’s using 
it with no sense at all. 

It is here used with reference, not to the act of attracting, 
manner, mode, power, or any thing else of attracting, but 
simply to denote and stand for a certain number, namely, the 
number of feet which the attracted mass passes over in a cer- 
tain time, namely in one second—which it is usually said to 
pass over or “describe”. “in consequence of that attraction:” 
a good specimen of those combinations of words which con- 
vey no earthly information whatever. As to what this motion 
of the attracted body is “the consequence of,” no human being 
knows, and no mathematician cares. Whether it be the man 
in the moon himself tugging away at an invisible rope, oF 
whether the moon be a permanent magnet, or an electro- 
magnet,—in short, make any conceivable eupposition you like; 
but don’t imagine that any one of them has the remotest pos 
sible connection with the “mathematical” lunar theory. This 
number, viz., the number of feet over which the attracted body 
moves during the first second of its moving from a state of rest. 
or (which is more convenient when the body attracted alrea- 
dy is in motion) the celocify produced in it at the end of one 
second—that is, added to what it had before, (and which ve- 
locity itself is again measured by the number of feet over which 
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the body would move in one second,)—this number, I say, is 
the “‘ measure” of the “ moon’s attraction,” or of the moon’s 
“* accelerating force,” and is itself often called “the accelerat- 
ing force,” whereas, properly speaking, itis “the accelera- 
tion.” Now, of course this acceleration depends upon the 
mass of the attracting body and upon the distance between 
the attracted body and it. Newton’s law, or the connection 
between all these quantities, which he, having first guessed’ 
or supposed might be true, afterwards verified by finding that 
all the motions of the moon and planets were in numerical ac- 
cordance with that supposition—this “law” is, that the acce- 
leration mentioned is greater just in proportion as the attract- 
ing tmass is greater, and is less just s» proportion as the square 
of the distance between the two bodies is greater. his law 
is expressed algebraically thus:—suppose that “the attrac- 
tion of” a mass M produces in a given body, and after having 
acted upon it for one second, the velocity (A being the num- 
ber of feet, which in consequence of that velocity, the body 
would pass over in the next second after, if the attraction were 
to cease toact), the distance between the two bodies being (R) 
feet; and suppose that, by the attraction of another mass (m) 
on the same body, the velocity B is produced in one second, 
the distance between these two bodies being (r) 


M 
Then, A: Bi: 5, 


It is perfectly optional with us what mass we choose to con- 
sider as the standard or “unit” with which to compare others. 
Let then the mass of the earth be taken as that “ unit :” and 
suppose we take its radius as the unit of distance in the above 
equation where we may consider M as the mass of the earth, 
R ite radius, and A the velocity produced by the earth’s at- 
traction in one second. Putting then M and R each equal to 
unity, we have for B, the value. 


B=a.™, 
rt 
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or, if we prefer, according to the usual notation to denote the 
“attraction” for “ acceleration” produced by the unit of mass 
at the unit of distance, by the Greek letter (x), we arrive at 
the equation B = acceleration produced by the moon whose 
mass is (m) on the earth, = m. + 

Thus then, if we choose, as we have done, our unit of mass 
and distance, the symbol () signifies 32°2 feet. 

Precisely in the same way may the plain meaning of all 
such equations be got at; and the student should always be 
able totranslateinto common English (though most likely very 
awkward and longwinded sentences) all the equations he uses. 
In statics, he must get out of the habit of considering the let- 
ters P, Q, &c., as representing the dirty pieces of brass and 
iron which he sees in shops—and learn to look upon them a 
simple numbers (of pounds, or ounces, or any other unit) which 
measure the pressures or weights. It is these numbers or ratios 
which are represented by the straightlines in the parallelogram 
of forces, &c.: the number of units of length (of inches for 
instance) in a line A P having the same ratio to the number 
of inches in the line A Q which the number of units of pres- 
sure (one pound for instance) in the pressure P has to the num- 
ber of units of pounds in the pressure Q. 

As another instance of a very common misconception, let 
us take the series. 


°, 6 
cos 8 = I— Ty tape. 
S| 6 0s 
sin $= 0— Toy tian —&- 


Now to many students, who are not altogether withoat 
thinking what they are about,and yet have not attained to clear 
notions on the distinction between things themselves and the 
numerical measures of those things—the above series are & 
sad stumbling block, and well they may be. The reader who 
has these misty, notions, naturally asks—‘“ how can a sine oF 
cosine, which I know to be a number or ratio, be expressed 
in terms of an angle, which I conceive to be an opening” 
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How indeed! about the ne plus ultra of all conceivable ab- 
surdities would be the following equation ; 
sine of a certain opening=that opening—4 (cube of that opening + &c. 

The absurdity arises from considering the symbol (0) as 
standing for the Euclidian angle or opening, instead of for acer- 
tain numerical fraction or ratio which measures that angle and 
which bears the same proportion to other fracitons (the mea- 
sures of other angles), which the Euclidian angles themselves 
do. Cos. 6 is really an abridgment for ‘cosine of that Eu- 
clidian angle the length of whose arc bears the same proportion 
to the length of the radius, as the number 4 does to unity.” 

Again the use of these series is seldom seen, and because 
the series on the left hand side of the equation is infinite in . 
the number of its terms, the student is apt sometimes to con- 
ceive that an immense number of those terms must be taken 
to get any thing like a tolerably near value for cos 4 or sin 6. 
To obviate this fancy, and at the same time to show clearly the 
real nature of the equation, let us take a numerical example 
and work it out. Suppose then, we endeavour to find the 
numerical value of the cosine of 30 degrees by means of the 
series. Here (8) means 

length of arc subtending the angle of 30°, 


: length of radius. 
and this is the first thing to find. 


Now, we know that the length of the circumference of a cir- 
cle bears the proportion to its diameter of (a) to unity: » being 
nearly equal to 31416. We have then, 


weAD 9 3 
v.are AB = 4-+ arc A D = 4a quarter of the 


circumference, @ 
semi-circumference 
Gaara 6 

sarc AB 1 semi-circumference 1 
oO = =-®= |e 

radius 6 radius 6 

31416 

6 


to that here (4) is equal to 5236. 
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‘Take only the first three terms of the series for cos. 9, so that 
cos. 30° = 1—4 (.5236)' + #3 (.5236)'. 

Keep only four places of decimals in multiplying, and the 
second side becomes = 1—0°137078 + 0:003130 = -366052. 
Now turn to a table of natural sines, &c., and you will find 
the cosine of 30° to be 8660254, which agrees with that just 
found from the series up to the fifth place of decimals, and 
differs less from it than the cosines of 80°. 1’, or 29°. 59, 
differ from the cosine of 30°. 

Again reminding him that all the symbols used to denote 
forces, angles, &c. &c., are nothing but simple, harmless sum- 
bers, or numerical ratios, and no such bugbears as he fancies 
—and that the fewer of such misty beings he conjures up the 
better—I take leave of this part of the subject, hoping it may 
be of some service. 

The student who has arrived in the course of his reading 
to that part of statics in which the previous principles are ap- 
plied to the case of flexible bodies, such as the Catenary, is 
very likely to feel some hesitation and doubts as to the pro- 
priety of applying to flexible bodies those conditions and 
equations which have been proved only for rigid ones. He 
must be reminded in the first place, that every flexible body 
in nature is really composed of an immeasurable number of 
parts or particles which are perfectly inflexible or rigid ; in 
fact these small elementary particles are the only ones which 
can be said to be perfectly rigid, for in all ordinary masses, 
such as beams of wood or iron, &c. the form and arrangement 
is easily altered by ordinary pressure, so that they are in re- 
ality flexible bodies. 

Between each pair of these ultimate particles there are 
forces of attraction (or cohesion, or whatever name you choose 
to give it) acting, which are to us perfectly unknown in mag- 
nitude—and all we can safely suppose concerning them is 
that the direction of this mutual force is the line joining the 
two particles, and that the pressure on one is exactly equal 
but in the opposite direction to the pressure on the other. 
On these axioms as to the direction and equality of mag- 
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nitude in the mutual forces or pressures, we can find the 
conditions of equilibrium of any mass of particles what- 
ever—whether that mass be solid, fluid, or gaseous. In 
this case we consider each particle as being itself in equi- 
librium under the action of these mutual internal forces 
together with any given and known external forces (such 
as that of gravitation), which latter are supposed known 
in magnitude and direction. By the parallelogram of forces 
we resolve all these forces, known and unknown, into three 
sets along three rectangular axis: since the particle is not 
to move in any direction, it is necessary and sufficient that 
it should be incapable of moving in any of these three par- 
ticalar directions (for any motion in space must displace the 
particle along one or other of these three lines): hence, all 
those forces which tend for instance to displace the particle in 
one direction along the axis of (z) must be counteracted by 
those which tend in exactly the opposite direction along this 
axis. And so for the other two axis of (y) and (z). 

Suppose, then, that the known forces, (such as that of gra- 
vity) acting on any given particle are reduced to X,Y, Z, act- 
ing along the axis. If R denote the mutual force between 
this particle and any adjacent one, the line joining which makes 
angles (a), (8), (x), with the axis; and similarly for the action 
of any other adjacent particle, we have for the equilibrium of 
the first particle the equations: 

X+Reosa+ &e.=0. ¥+R cos 8 &.=0.Z+Rcos v+&c.=0, 
the &c., referring to the other actions such as R. Now if we 
wished to determine the conditions of equilibrium of any one 
individual particle we must know R, and the angles a, £, Y 
&c. But if our object be merely to get a relation amongst the 
external forces X, Y, Z, &c. for the whole system or mass, 
we easily effect this by going on to consider the equilibrium 
of the other particles, for here we shall see the same forces R, 
&c., entering the equations, but with a different sign. For 
instance, the equilibrium of that particle, the action between 
which and the first we denote by R, gives the equations: 

X’—R cosa + &e.=0, YR cos 6 + &c.=0.Z—R cos vt &e.=o. 
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By thus writing down the equations for the equilibrium of each 

particle throughout the whole system, and then adding toge- 

ther the corresponding sides of these equations, it is seen that 

we get rid of all such unknown forces as R, and obtain, 
X4X'+ &e.mo. Y+- Y¥! + &e.=0. Z+Z'+&c.=0. 

in which all the quantities are the known external forces. 

It must be carefully observed, that these last equations are 
not the conditions sufficient for the equilibrium of any one 
particle or of the whole system, (it might happen for instance 
that the force R was not sufficient to prevent the separation 
of the two particles between which it acts, when the external 
forces are of a certain magnitude—in other words fracture 
might occur in a solid body or dilatation, &c., in a fluid) ; but 
they are some of the necessary consequences tohen there ts equt- 
librium. 

We have taken a system of “ particles” —that is, have sup- 
posed that the bodies, whose equilibrium we are considering, 
to be so small that when one point in them is at rest the whole 
is at rest—in short, that there can be no such thing as rotation 
round a fixed point in the particle. As we have nothing to 
do with any such things in nature however, we must, if each 
of these bodies is supposed to be absolutely at rest, go on 
to the other equations, viz., those supplied by the conside- 
ration of “couples” or “moments.” By going through a 
precisely similar process (and which may be found in the 
3d chapter of Pratt’s Mech. Phil.) it will be seen that al- 
though we cannot determine the conditions of equilibrium for 
any particular body of the system (any further than writing 
down equations containing unknown quantities,) yet we ob- 
tain certain relations amongst the known forces which are 
necessary results of the equilibrium if it exists, though not 
sufficient for that equilibrium. 

The relation thus obtained, is the same equation or equa- 
tions of “ couples’? or moments, as would be obtained if the 
whole system of internal actions were left entirely out of con- 
sideration. ‘The first relation, obtained above, is, that “ the 
algebraical sum of all the forces resolved along the axis shall 
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each = zero ;” the second relation is, that “ the algebraical 
sum of all the moments round any point whatever shall also— 
zero.” ‘This last proposition requires a little further expla- 
nation. In forming the equation of moments for any one 
rigid body of the system we are considering, the point about 
which the moments are estimated is, in the course of the me- 
chanical reasoning, necessarily taken in the rigid body itself, 
or rigidly connected with it. But is easily seen that the same 
algebraical equation or relation holds for any multiple of the 
resultant moment, that is, we may suppose the point about 
which the moments are estimated to be taken outside of the 
tigid body. In fact, it is obvious that such equations as Xz 
—Zz=0, Yxr—Xy=o, and Zy—Yz=o remain true if the co- 
ordinates z, y,z, are changed into mz, my, mz, t.e., if the 
origin be taken differently, the new axis of co-ordinates how- 
ever remaining parallel to the original ones. We are at li- 
berty then to refer all the equations of moments for each indivi- 
dual body, to one common origin or point, which need not be 
connected with any of the bodies. 

We shall now, as an example, apply these considerations to 
the case of the Catenary. 


; According to the usual notation, let the horizontal tension at 
the lowest point of the chain be equivalent to the weight of a 
length (c) of the chain, which is supposed to be of uniform 

x 
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thickness : then if (s) denote the length of the portion of the 
chain CA, the weight of this portion will be proportional to 
(s). Let T denote the tension at A in the tangent at that point, 
AR, which makes an angle (a) with the axis of (z), that axis 

" being also supposed vertical. The portion of chain CA is 
composed of an immense number of links, each of which is 
kept at rest by its own weight together with the unknown 
tensions of the adjacent links. Now by the principles just 
set forth, we necessarily have the same relations amongst the 
external forces acting on AC, as would exist were they of 
themselves keeping the chain at rest, without any reference 
at all to the internal forces. These external forces are, (1) 
the weight of each link, (2) the tension at the lowest point, 
(8) that at the point A. ‘These two latter forces are consi- 
dered external inasmuch as we supposed all the rest of the 
chain removed, or at least not included in our inquiry as to 
the equilibrium of the portion CA. All that we have now 
to do is to resolve all these forces, and take their moments 
just as if the body were not a flexible one. 

Resolving vertically, then we have the equation. Sum of 
all the separate weights of each link—T cos a=o; or weight 
of (s)—T cos a=o. 

Resolving horizontally, tension at C—T sin a=o; whence 
we easily have, 

¢ _tension at the lowest point ¢ sin a led an”! 

8 weight of length of chain (s). cosa dz’ 
which is the equation to the curve. The tension at A is equal 
to 


weight of (s) 
cos & 

So far then as merely finding the equation to the curve, we 
have no occasion for the equation of moments. This how- 
ever will serve us to find the centre of gravity of the portion 
of the chain AC; for let z and y be the co-ordinates of G 
the centre of gravity. Then, taking the moments round the 
lowest point C, for instance. Sum of the moments of all the 
weight of the links=moment of tension T. 


or weight of (s). xo 
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*, weight of (s)xC S=T (y cos a—z sin a) 

=weight of (s). (y—z tan a). 

«. C S=y—z tan a=y—2. 2 
where (x) and (y) are the co-ordinates of A. Knowing v 
therefore we can determine z from the equation to the curve. 
‘The same might have been obtained, of course, by taking the 
moments round A instead of round C, and this would have 
also been shorter as not involving the elimination of T. The 
co-ordinates for the centre of gravity thus found agree with 
those found by different methods, which may serve to con- 


vince those who have any doubts as to the use of these ‘ equa- 
tions of moments” when thé bodies themselves are flexible.’ 


A little attention however to the preceding remarks, will 
show clearly the grounds on which such usage is established. 
Inthe same way might be found the centre of gravity of any 
curve keptat rest by a system ofequal parallel forces applied to 
each point of the curve, together with other external forces. 
It will be observed also, that we have availed ourselves of 
the very same circumstance to get rid of unknown forces in 
considering the equilibrium of bodies, which we did in a former 
case to get rid of them in considering the motion of bodies. 
These inimical forces, which would otherwise prevent our at- 
tacking such problems with success, by thus waging war and 
mutually destroying each other, give the same vantage ground 
to the mathematician which similar events do in living war- 
fare, “internal feuds” and antagonisms allowing that to be 
easily seized and subdued which otherwise would be impreg- 
nable. John Bernoulli would be very apt to assert, that 
these internal tuggings of particle against particle, were some- 
thing “ real and substantial.” The preceding methods are ap- 
plicable to the equilibrium of all flexible bodies, and not only 
to them, but to fluids and gases. In the latter, it is however 
expedient, rather we should say necessary for the investi- 
gation of physical effects, that the unknown internal forces 
should be kept in the equations for the purpose of determin- 
ing them, which we are often enabled to do by the aid of cer- 
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tain laws discovered by experiment; as for instance Boyle's 
law of the proportionality of the pressure to the density. It 
is also found convenient to consider the pressure at any point 
in a fluid mass as a function of the co-ordinates of that point, 
and as varying by imperceptible degrees from one point to 
another. Bya very simple process the equations for the equi- 
librium of any portion of the fluid are formed, in which the 
differentials of the pressure at that point are made to take the 
place of such forces as R in the former part of this paper—and 
then, by the aid of the integral calculus the whole circum- 
stances of the equilibrium are investigated. It should not be 
forgotten however that in such equations as 


the pressure (p) is simply that which we have hitherto called 
the mutual action or force between two adjacent particles, 
and that we might, just as in the former cases, eliminate all 
these pressures, so as to get a relation amongst the Anown forces 
X, Y, Z, &c.: and that the only reason this is not done, is that 
this unknown pressure is precisely the very quantity we wish 
to determine by means of its relations with known quantities. 
The reader may ask why this is not done in the case of solid 
bodies as well as in fluids? to which we can only answer, that 
we are not nearly so well acquainted with what takes place in 
the interior of solids as we are with the laws of transmission 
of pressure in fluids, and that from the very nature of the case 
we are unable to experiment directly on the subject so well 
as in the other cases. It is highly probable, however, that 
the time will come when it will be as easy to assign the ex- 
act pressure in the interior of a solid body whose nature is 
known, as it is now to do the same for any point in the inte- 
rior of a fluid such as water. The whole question of the strength 
of materials, as well as the still more important and intricate 
questions of the transmission of heat and light through solid 
matters, renders it indispensable that this problem should be 
solved before we can learn any thing certain as to the mode 
in which such kinds of motion are propagated. 
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History of the Introduction of Horse, or Flying Artillery, into the Ar- 
mies of Europe, Communicated.—By Captain C. Colville Young, 
Reyal Artillery. 


The principle of this new Artillery is, that it is organised 
in such a manner as to perform movements the most rapid and 
the most unexpected ; thus it can proceed with celerity either 
to a point threatened by the enemy, or a post which by a de- 
cisive attack ft is intended to carry, follow the horse every 
‘where, if needful, and crush the enemy by the combined ef- 
fect of all the means of attack and defence which the theory 
of the military art, judgment, and experience, can suggest, 

In the campaigns of 1757, 1758, and 1759, against the 
Russians, it often happened that the Pruesian light horse, at 
the very moment when they imagined themselves to be sure 
of success, met with a battery of cannon, though no infantry 
were present, which led them to suppose that the Russians 
had horse artillery, able to follow all the movements of the 
horse. The fact being ascertained, Frederick the Great in- 
troduced this artillery in his army in the spring of 1759, when 
the writer of this sketch, at the head quarters of Reichen- 
nersdorff, near Landshuth, saw him nearly every morning 
exercise this new corps himself, and direct its manceuvres, 
‘The king made also a successful trial with his horse artillery 
before he left that camp, by covering with it a reconnoiter- 
ing party beyond Lieban, on the retreat of his dragoons, in a 
manner s0 effectual that all the attacks of the enemy’s horse, 
though far superior in numbers, completely failed. The Aus- 
trians were the first who imitated this new military estab- 
lishment: in 1783 they manceuvred with horse artillery near 
Prague, and since that time it has been introduced into the 
British, Swedish, Saxon, and Hanoverian armies, yet with 
considerable difference as to the calibre of the ordnance, and 
the way of mounting the artillerymen. ‘Che Prussian horse 
artillery consists of 6 pounders, the Austrians of light 3 
pounders, the Hanoverian of heavy 3 pounders, the Danish of 
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one pounder, &c. The Prussian artillerymen are on horse- 
back ; the Austrian ride on the carriages of the gun ; the Ha- 
noverian ride partly on horseback, partly on the gun-carri- 
ages and wursts, &c. &c. 

But no European power has hitherto derived such impor- 
tant advantages from this new artillery as France, where it 
was introduced in the year 1792, and soon carried to great 
perfection. In order to give it the advantage of a superior 
fire, the French flying or horse artillery consists of 8 pound- 
ers, and 6 inch howitzers ; the ammunition is carried in light 
caissons, and most of the artillerymen are mounted while 
others ride on the wursts. By this arrangement, in addition 
to the known abilities of the French Cannoniers, the repub- 
lican horse artillery soon acquired a decided superiority over 
that of the Austrians, and maintained it during the whole 
war. 

Since the formation of the horse artillery, it has been found 
possible, without clogging or retarding the movements of 
advanced guards of cavalry, to make a more numerous artil- 
lery march and manceuvre with them, as well as reserves of 
pieces of a calibre sufficient for every enterprize with which 
the corps of advanced guards might be charged. 

This observation recals to mind the advantage and import- 
ance of the horse artillery, and induces us to present to our 
readers a few interesting particulars concerning the institu- 
tion, and the improvement of this sort of artillery. 

It is well known that the Prussians were the first who em- 
ployed it: the Great Frederick had invented it at the time 
when, in order to resist the league formed against him, his 
genius multiplied his resources; where the same army, con- 
veyed with acelerity and precision till then unknown, tri- 
umphed over superior forces, and during the same campaign, 
upon opposite frontiers, to the east and west of his domi- 
nions. No doubt he first tried to accelerate, and likewise to 
simplify, the marches of columns of artillery when on a route, 
then made use of the same method for the marches when 
manceuvring in the presence of an enemy, and at length ap- 
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plied it to the movements and engagements of advanced 
guards. 

The horse artillery was introduced into the Austrian ar- 
mies during the reign of Joseph II., but it was by no means 
made a principal object. It remained in a state of imper- 
fection that did not admit of the acquisition of all its advan- 
tages. The artillerymen were conveyed upon caissons, or 
covered waggons, which were made in the form of an old 
hunting carriage, called wurst-wagen. These caissons differ 
from the common ones only by having the cover stuffed, 
which affords the facility of placing the gunners upon it in 
the attitude of a man on horseback. 

In France it was for a long time proposed in vain to form 
a flying artillery. In 1791, M. Duportail, minister of war, au- 
thorized the Commanding officer of the division of Metz to 
form two companies of horse artillery. The success of this 
experiment, the extraordinary skill in the choice of officers 
and men, who were employed, and who were in a few weeks 
able to manceuvre with the light troops, dispelled every doubt 
upon the subject, and showed how fit the French were for 
this service. 

In the year 1792, a Rie time before the declaration of 
war, M. de Narboune, who had succeeded M. Duportail, and 
formed, at his office, a committee, composed of very intelli- 
gent officers, summoned thither the generals of the three grand 
divisions of the armies, and the principal field officers of the 
artillery and engineers, in order that they might inquire into 
and decide upon the means of perfectioning and extending 
in the French army the use of the horse artillery. 

A more correct idea of the organization of this new artil- 
lery cannot be given, than by here relating the result of this 
conference. 

It was unanimously resolved, as leading points, 

1. That a numerous horse artillery, well served, and al- 
ways kept complete in men and horses, is the surest method 
of protecting the evolutions of a corps tolerably trained, by 
supporting its attack by the bayonet, and rendering almost 
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nugatory, by positions taken opportunely and with celerity, 
the advantage that troops better disciplined might promise 
themselves from their superiority in manceuvring. 

2. That for the employment of horse artillery, and the re- 
gulation of the service, training, &c. it is to differ from the 
field artillery only in the cannon being provided with better 
horses, and transported with the greatest swiftness, where- 
ever it can be used with more effect ; so that the artillerymen, 
being always able to follow their pieces, can begin to fire as 
soon as they are placed. 

8. That to accomplish this object, it is better that the ar- 
tillerymen should be all on horseback, than if they even 
partly rode upon wursts or stuffed caissons, because accidents 
are less frequent, movements more easy, retreats more certain, 
and horses more readily replaced. 

4. That, without excluding pieces of any calibre, it ap- 
pears most advantageous to make use of 8 and 12 pounders 
and howitzers. 

5. That it is useless to train the horse artilleryman like a 
dragoon intended for cavalry mancuvres ; that this would be 
diverting him to no purpose from the principal object; that 
it is difficult, if he be well seated on horseback, accustomed 
to mount and dismount nimbly, to guide his horse freely, 
without confining him to any particular rank in following the 
pieces, and leaving to his judgment the task of learning to 
know and to execute, if required, the cavalry manceuvres, in 
which he may happen to be engaged. 

6. That harness with long traces should be employed, 
whenever the impossibility of making use of it does not force 
the artillerymen to renounce it, because the horse remaining 
harnessed while the pieces are firing, all the time that is ne- 
cessary for taking off, or putting to the limbers, is gained for 
profiting by the position taken, and because ditches and 
rivers can, in this manner be crossed with the greatest 
celerity. 

7. That in order at once to forma sufficient number of 
companies of horse artillery, without weakening the regiments 
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of artillery, it will be sufficient at first to attach to each piece 
two intelligent artillerymen, and to take the remainder from 
other corps, and chiefly from the light troops. 

Upon these principles -this establishment was organized in 
the French armies, which have reaped so considerable an ad- 
vantage from it in all their campaigns. 

General Dumourier demonstrated all the importance of this 
artillery in an invasive war, at the end of the campaign of 
1792, in Belgium; and there have since occurred other very 
remarkable instances of success owing to the horse artillery, 
both in offensive and defensive operations. At the affair of 
Waterloo, while General Pichegru commanded the army of 
Flanders, 4,000 men manceuvring with horse artillery (and 
this testimony is adduced by officers of the combined army) 
sustained the attack of an army of 30,000 men, supported by 
a train of artillery at least treble that of the French. 

Bonaparte, at the battle of Castiglione, after the raising of 
the siege of Mantua, having ordered General Dumartin to 
collect and place to advantage several divisions of flying ar- 
tillery, broke the lines of the Austrians, and decided the fate 
of Italy. 

The horse artillery did not a little contribute to the gaining 
of the battle of Ettlingen, in which General Moreau, although 
inferior in cavalry, supported his left wing against all the ca- 
valry of the Archdoke. A similar mancuvre procured Ge- 
neral Hoche similar success upon the Rhine in the last affair 
of Newvied ; General de Belle, who commanded all the ar- 
tillery, rapidly carried in front, and firing openly to silence 
the fire of an entrenched line flanked by strong redoubts, is 
one of the officers who formed the first companies at Mentz. 

The Archduke, availing himself of these experiments, had 
greatly augmented and perfected this artillery in the Austri- 
an army. He attached some divisions of horse artillery to 
different corps of light troops, and he thence derived the 
greatest advantages in the rencounters and engagements of 
advanced posts, which preceded the decisive battle of Stoc- 
kach. 
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This artillery is now become indispensible in all armies; 
it can follow the cavalry almost every where; it crosses 
rivers and morasses, the passage of which is impracticable by 
foot artillery; it rapidly proceeds in a body upon an unfore- 
seen point of attack, turns an enemy’s corps, cannonades 
it in flank or in rear, can do the duty of advanced posts, 
that of stationary artillery, that of the rear guard, and lastly, 
that of the corps de reserve, from which it may be detached, 
according to circumstances. It has not the inconvenience 
which has been generally imputed to foot artillery, of retard- 
ing and clogging the manceuvres of the troops ; accordingly the 
French have already restricted the use of the latter almost to 
the sole service of sieges, with the exception of 4 pounders, 
which remain attached to battalions. 

During the time Field Marshal the Duke of Richmond was 
Master General of the British Ordnance, a corps of horse ar- 
tillery was formed, and it is, in point of discipline and ap- 
pointments, superior to that of any other nation. 


Description of Flying or Horse Artillery. 


The establishment of flying or horse artillery came to us 

: originally from foreigners ; it formed a part of the military 

force of the Prussians, and its introduction into France took 
place during the Ministry of Narbonne. . 

The principal object of this artillery is, to possess such a 
peculiar organization, that it may execute with facility not 
only the most rapid, but at the same time the most un- 
expected movements ; that it may be enabled quickly to bear 
either upon a point that is attacked, or on a post which it is 
required to carry by a decisive attempt; to be constantly at- 
tendant upon the cavalry ; to confound and embarrass the 
enemy by every mode of attack and defence, which the the- 
ory and practice of the military art and of artillery can possi- 
bly suggest; and, lastly, to effect these various operations, by 
the knowledge of positions, &c. &c. 
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From its celerity, this artillery is enabled to connect itself 
with troops of cavalry ; to cover with its fire their manceuvres, 
and to assist in rendering them superior to those of the ene- 
my; it can either remain united in a body, or separate itself 
into detachments, according to the influence of local circum- 
stances, and the appearance and position of the mancuvres, 
and troops of the adversary ; the former of which should, how- 
ever, be cautiously foreseen, by an able and expert officer. 

A commander well grounded in his art will always so dis- 
pose of his men, as to direct their fire, in an oblique direc- 
tion, advantageously on the lines and main body of the ene- 
my ; he will also vary his motions, according to the different 
movements of his adversary, so as to produce disorder and 
confusion among them, which may be effected by a variety of 
customary mancuvres used in the art of war; but, above all, 
he will not neglect the most important and decisive point, 
that of covering and crossing with fire the ground occupied 
by the enemy, as well as that by which he is anxious to 
advance. 

It will readily be imagined, that the execution of all this 
requires a certain degree of talent and information, which 
must, at least, be the result of a well-digested theory. It is 
therefore of importance to the public advantage and utility, 
that this part of an army should be guided and directed by 
able and well instructed commanders, officers, and cannoniers ; 
for what can with any certainty be expected from men, even 
in defiance of the utmost zeal and bravery, if they have not 
previously studied their art? The organization of this corps 
should therefore be similar to that of the artillery ; and it ap- 
pears indispensible that individuals should be drawn from all 
classes, and that, united together as a part of one whole, their 
instruction, and the examination which is exacted by the an- 
cient artillery, may be common to both. Lastly, it would be 
possible, in organizing the flying artillery, to render it a more 
unique body; for the cannonier, necessarily diverted from 
his particular avocation, by the attention which he is compel- 
led to bestow on his horse, &c. is generally considered as be- 


647 


ing at once an indifferent horseman, and but little versed in 
the various maneuvres which belong to his art. 

In order to give the flying artillery the advantage of a su- 
perior fire, they use cannon of eight inches, and howitzers of 
six. ‘These two calibres appear to have hitherto completely 
answered every object proposed. Hence, the ammunition 
required for this dimension did not occasion an excess of con- 
veyances, or an embarrassing weight, which, in bad soils, 
would follow very tardily the rapid movements which this 
artillery is constantly compelled to make. An eight inch 
piece, pointed to six degrees, carries a ball more than 600 
toises, and 480 with an elevation of twenty lines. This pro- 
jectile is more than sufficient to overthrow entire lines; to 
create confusion, and open the ranks of the soldiery ; and its 
effects may be considerably prolonged by other means. If 
they use large ball-cartridges, it is certain, that, at a distance 
of 800 or 350 toises, a fourth of them at least, would be 
effectual ; and those with small balls, if thrown at a distance of 
between 2 and 300 toises, more than one-third would reach 
the enemy. 

An howitzer of six inches will, well directed, accomplish 
more than one object; when pointed to six degrees, it expels 
the charge about 600 toises ; in its fall it crushes every thing 
which it meets with, and after having broken the lines and 
spread dismay among the troops who were exposed to its 
irregular and vibratory progress, it bursts, and occasions the 
greatest confusion, particularly among the cavalry ; and, lastly, 
an howitzer, when more approximate to the adversary, will 
send a cartridge, containing sixty-one balls, of seventeen lines 
each in diameter, the effects of which are prompt, and un- 
commonly destructive. 

The course of the bomb depends, in some instances, on the 
howitzer, by giving it such an inclination as will tend to aug- 
ment the degrees ; that is, the angle of projection, which is 
presumed to be applicable to the object proposed. An arti- 
ficial or natural declivity of the earth is one of the means 
which may be employed, if peculiar circumstances should 
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require a large elevation in the amplitude of the projec- 
tile. 

‘The advocates for large calibres wish also to have howit- 
zers of eight inches ; but notwithstanding that their effect in 
the field, &c. differs very little from those of six inches, their 
weight is nearly double, their diameter is much larger, and, 
in using them for battle, they would require an abundance 
of supernumerary carriages and horses, and increase the ex- 
penses of ammunition in every point of view without produc- 
ing any real advantage. 

Besides these observations, it may also be remarked, that 
the increase of weight, which is attendant upon a howitzer of 
eight inches, produces a very considerable difference in the 
celerity of the manceuvres; but, it may be replied, that an 
advantage may yet be gained in this respect, by piercing a 
six inch howitzer for eight inches. This method, however, 
employed in the seven years’ war for cannon, and which suc- 
ceeded so badly, only tends to increase the embarrassment 
and trouble attendant upon transporting ammunition, which 
is prodigiously augmented by this procedure. 

The field carriages employed in the flying artillery are the 
same as those used in the foot; the only change, which has 
been introduced in certain companies, is in the formation of 
the butt-end of the sides or cheeks, which are elongated, and 
more elevated, in order to obviate better, in the recoiling of 
the machine, those obstacles which often present themselves, 
and likewise to prevent the end from sinking into the earth 
when it is soft. We have already had occasion to speak of 
the superiority of our carriages, the simplicity and solidity 
of which render them far preferable to any complicated ones 
whatsoever. In fact, on every occasion, the weight of the 
cannon or howitzer being equally applied on each of the four 
wheels, so effectually facilitates its progress, that it overcomes 
every thing, and the use which has been made of it in the 
present war (1794), as well as in North America, fully evin- 
ces the truth of the above remark; though false reasonings 


have, in spite of experience itself, been urged against it, by 
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such as would maintain the private interests of individuals, 
so manifestly injurious to the public wealth.* 

When it is intended to engage the enemy, even by way of 
surprise, the preparations for action are the same as those for 
artillery in general. 

‘The fore-wheels are taken off; the cords are applied, and, 
during the whole action, whether it is intended to advance, 
to retreat, to ascend an eminence, to cross even a ravine, or 
lastly, to contend with all the inequalities of the soil, the 
manquvres are constantly performed by means of these cords: 
and, in case of necessity, a few applications of the hand, by 
the cannonier, will increase the means of rapidly surmount- 
ing any obstacles which may occur in the route. Hence it 
appears, so far from the fore-wheels being a superfluous and 
embarrassing part of the carriage, they are essential in this 
very case. They enable the piece to vary its fire, either cir- 
cularly, horizontally inclined, when advancing, retreating, or 
in suddenly changing its position; and the cannonier is re- 
lieved from all fatiguing service relative to the ordnance. 
This method of manccuvring possesses all the advantage of 
keeping the horses at a eufficient distance, to secure the men, 
who are serving the cannon or howitzer, from those accidents 
which may be occasioned from their being frightened or res- 
tive, when too near the explosion, and general disorder which 
they are otherwise exposed to. 


* All two wheeled carriages, laden with a heavy weight, incontestably sink more 
into the carth than four wheeled ones, because the whole pressure lies on the fel- 
Joe, which bears upon the earth, according to the radius of the wheels, proceeding 
from the centre of the axle-tree, to the point of contact of the circumference on the 
ground; and in a suil newly dug, softened by rains, &c. they produce ruts, which 
become so excessively deep, that the progress of columns is often intercepted. The 
German war, of 1756, fully demonstrated the thorough inconvenience of two 
wheeled carringes in bad roads, for how were the artillery then embarrassed and 
obstructed? Doubtless their progress might be continued comparatively speaking 
if they take the precaution of driving them only on dry and level ground, or on the 
pavement; and, likewise if anything is previously arranged for their advantace. 
Practice has therefore demonstrated the utility of fore-whecls, and, as they hare 
Deen adopted from a conviction of their excellence, by the most able gencrals, and 
experienced military men, insidious remarks against them, and the motives which 
have urged their use, however severe, must remain without effect, 
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The ammunition, for the use of the flying artillery, fol- 
lows the pieces in the usual machine, and in waggons called 
wursts.* This last conveyance is suspended, and, from the 


® Tho waggons called toursts, being suspended, are peculiarly advantageous, as 
they do not shake the ammunition contained in them, and hence preserve it from 
being deteriorated. These waggons are attached to the flying-artillery, which, by 
this means, can be promptly conveyed to any part where it may be required; and 
this is the principal use of the light artillery, which is intended for the vanguard, 
of to follow the cavalry, and perform the most rapid movements. From a conside- 
ration of the principles on which this artillery is founded, it is evident of what 
importance it is, that those to whom the direction of it is intrusted, should be well 
aequainted with military tactics, and have a thorough knowledge of artillery ; not 
the common place knowledge of a few particular motions, but a general and exten- 
tive information in the art of war, in order to reap the greatest possible advantage, 
by a nice and skilful placing of it, so as to annoy the enemy in every direction, and 
protect the movement of the troops, which are either attacked or attacking, and 
by the different positions which circumstances may require to be assumed, avoid 
becoming a sacrifice to the enemy’s fire; or at least, to afford them few means of 
succeeding, but, on the contrary, to throw in their way endless obstacles to over- 
come, Finally, as these waggons contain less ammunition than the others, greater 
economy should be observed, and consequently it should be employed only on the 
moet efficient occasions. 

Henee, to attain completely the desired utility of the artillery in question, it is 
indispensable that the persons commanding it should possess true military know- 
ledge, and be likewise officers of artillery ; it is also requisite that the Subaltern 
officers and cannoniers should be acquainted with mancuvring ; they should like- 
wise know, that the science docs not merely consist in firing rapidly a numcrous 
succession of balls, but, on the contrary, to fire only with success at proper distan- 
ces, and from their own knowledge judge of those distances, so as not to consume 
all their ammunition in absolute usclessness, and by such faulty conduct find them- 
selves destitute at the moment when the action is in its hottest part, and most 
perilous. The cannoniers should also be well instructed, know the use of their ord- 
nance, know to manquvre it well, and be thoroughly instructed, from practice, in 
its true and best uses. 

But this end can never be completely attained by the formation of separate com- 
panies; not but that every praise should be given to the distinguished services of 
this artillery, during the last campaign, in which it proved, on every occasion, its 
superiority over that of the enemy; and how much Frenchmen, animated by pa- 
triotism, redouble their exertions, their bravery, and their talents, when the point 
at issue is self-defence, yet, in order to derive every possible advantage in future, 
it has been thought requisite to form regiments of horse artillery, which, during 
peace, will be united in the same schools as the foot. By this means, they can fol- 
low the same routine of instructions, as these cannoniers to whom they are in a 
manner relative; their organization not permitting their instruction to excced this, 
on account of the attention which must indispensably be bestowed on the horses, 
&c. Still, however, it ia to be wished, that the commanders were artillery officers, 
in whom theoretical principles should be the foundation of practice, and that this 
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flexibility of its motions possesses the double advantage of 
perfectly preserving the cartridges, &c. and, at the same time, 
carrying the men whose business it is to serve the ordnance. 
At the period of the institution of horse artillery in 1792, 
which is likewise denominated flying artillery, wursts alone 
were permitted to be employed, each of them were made so 
as to hold eight, or, at least six men. The construction of 
these carriages has been established in consequence, and the 
experiments made to ascertain the possibility, and subse- 
quently the practice in war have proved, that the waggons 
completely answer the proposed end, and that the cannoniers, 
placed on the top, are seated both safely and commodiously. 
We have had a number of them constructed at the Arsenal of 
Donai, which are always proved previous to being admitted into 
the equipment of a company ; but the hurry and precipitation 
with which they were obliged to provide for the arming 
of these companies, would not allow more than two for each 
of them; and we sent two years ago, a memoir, to the then 
minister at war, to request that none other but wursts might 
be given to the flying artillery, who, by this means, might do 
without being mounted, at least tn toto. In fact every eight 
inch piece of ordnance ought to have two waggons or two 
wursts, which might transport a greater number of men than 
are necessary for working a piece of thatsize.* For the how- 


artillery, in order to afford every advantage, should be guided, in war, by experi- 
enced men, 

We are well convinced of the inutility of those artillery corps which were orga- 
nized in the legions of the new levy, &c. &c. who persuaded themselves, and wished 
to persuade others, that they were really Engineers, because they assumed that 
name, and could make a noise. In fact, this great abundance of artillery, vested 
without distinction in every hand, and directed by ignorance, too often produces 
only an excessive consumption of ammunition, and there confines its dreadful 
havoc. It was therefore to remedy such a serious inconvenience, that regiments 
of horse artillery have been formed, from which a real benefit and advantage must 
result in the moment of action. 

* The thirteen men who are employed in serving it are by no means too manr, 
if it be considered that, during the action, the encmy’s fire may kill or disuble 
some of them, and that others are necessary to watch the drivers, Ge. whilst they 
are engaged, thus to prevent the flight of any of the carriages or horses. Thus it 
is another disadvautage which those persons labour under, who ground the bene- 
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itzers, three wursts would be necessary, which would furnish 
more; and hence, for four pieces of ordnance, the whole of 
the conveyances requisite for their ammunition would, at the 
same time, contain twenty-four men; and as these wursts 
carry less ammunition than the usual waggons, there might 
likewise be added one of each kind, which would allow more 
room for the conveyance of the cannoniers, and of course, 
lighten considerably the weight of each wurst. 

Every single wurst, the top and ammunition included, 
does not quite weigh nine hundred pounds ; if a thousand or 
twelve hundred pounds be added for the weight of six men, 
the total amount will then be about two thousand pounds ; 
and, as the load on common waggons is always estimated 
at two thousand, or two thousand four hundred pounds, drawn 
by four horses, it is impossible not to acknowledge the 
superior advantage of these wursts, which, harnessed with 
six, and sometimes eight horses, are susceptible of all the 
various rapid movements required of them: but a few words 
more respecting them,—the cannoniers are pleasantly and 
safely seated on these carriages, and need not apprehend any 
danger; their feet are firmly supported, and, on every occa- 
sion, they can descend, without any difficulty, either singly 
or together, and yet not incommode or confuse each other. 

From what has been already stated, it may be concluded, 
that the cannoniers of the flying artillery need not be mount- 
ed; and, in that case they might be taken indiscriminately, or 
alternately, from the artillery regiments. Indeed, it is the 
only certain means of rendering this service in every respect 
truly useful, because it may then be commanded by real 
artillery Officers, and by expert and instructed cannoniers. 

It is unnecessary to enter into economical calculations rela- 


yolence of their invention on a faulty and injurious paucity of men, particularly 
with regard to the flying artillery, which, according to their calculations, would 
often be without cannonicrs to replace such as accident might remove, and like- 
wise the possibility of getting any; hence, the firing would cease, inasmuch as the 
rapid movements, which form the very essence of this artillery, will not permit 
men on foot to follow them. 
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tive to this flying artillery, organized as proposed, and as it 
was originally intended: they are too evident in the advan- 
tages which will accrue from the horses and harness, and this 
object is no trifling consideration. 

The objections which have been advanced, with regard to 
the accidents which may happen to the wursts, and by their 
privation dismount a certain number of cannoniers, are equally 
applicable to horses, many of which may be disabled or des- 
troyed by the enemy. Thus whatever modifications may be 
brought forward under this head, it would always be possible 
to advance others equally valid. But that which principally 
militates against the ideas here hazarded, is the experience of 
the last campaign, which has demonstrated the advantage of 
mounted cannoniers, whence they are enabled to keep pace 
with the cannon, and need only remount their horses when 
any new position is about to be adopted; instead of which, 
the waggons filing off with rapidity, as soon as the change is 
decided upon, it is difficult for the cannonier to keep up with 
them, or, on the other hand, if they are compelled to wait 
until all the men are mounted on them, the delay which would 
thus be occasioned might prove injurious to the mancuvre 
itself, and entirely defeat its object, independent of the diffi- 
culties which the ground to be traversed may present, and 
the accidents of overturning, which may happen. 

The advantage of our horse-artillery would be doubtless 
still more conspicuous, if the troops of cavalry, &c. with whom 
they perform their manceuvres, knew how to cover the bat- 
teries, and to display them only at the proper time ; for, if the 
enemy be aware of the approach of a division of flying artil- 
lery, they immediately prepare, at a distance, to avoid their 
fire. 

Though the bore of eight inches be the more preferable ca- 
libre for the general service of the flying artillery, still they may 
employ very advantageously the cannon of twelve, for it is 
equally susceptible of celerity in its motions; the weight of 
this size is only eighteen hundred pounds, whence six, or 
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at most eight horses, should the ground be difficult, would be 
more than sufficient to execute, in conjunction with the caval- 
ry, or chasseurs, the most prompt and decisive mancuvres. 
This calibre is particularly useful when it is intended to attack 
an entrenched camp, to destroy palisades, abattis, or the walls 
of small énclosed towns; and, lastly, when it is requisite to 
reach and annoy troops at a distance, to disturb the progress 
of columns, which are advancing towards a certain part of the 
line, in order to reinforce it, and the junction of which, it is 
of importance either to intercept or retard. 


The ammunition of these pieces would likewise be convey- 
ed in wursts; those intended for the howitzers might be 
appropriated, as it would only be necessary to alter the inte- 
rior divisions, and in the construction of these, the same as in 
all other waggons, they are so arranged, as to be capable of 
receiving, if necessary, an entirely new conformation. ‘here 
should likewise be, in each division of artillery, placed along 
the line a reserve of ordnance of this calibre, in order to be 
employed ultimately in this service, and consequently ready 
accoutred, harnessed, &c. 

With regard to the cannoniers, they will be drawn from the 
regiments attached to the divisions; and as these wursts are 
covered with leather, stuffed with horse hair, and suspended, 
there is no necessity that the cannonier should be previously 
initiated, in order to keep himself on this elastic seat, the mo- 
tion of which is as soft as any other carriage similarly hung. 

The preceding observations naturally introduce the follow- 
ing, we therefore venture to propose, that only one piece of 
ordnance of four inches should be given to the battalions ; the 
ill-extended custom, or rather perhaps the abuse of that pro- 
digious number of small cannon, has proved how much they 
are injurious, in general to the end proposed. And in fact, 
it is but too well known, that the ammunition of these is often 
consumed without the least advantage whatsoever resulting, 
all their effect being confined merely to making a noise, that 
the baggage, &c. is uselessly destroyed; and that the retention 
of so many men, horses, and waggons, and of so much harness, 
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cannon, ammunition, and baggage, would constitute a very 
considerable saving, and enable the government to augment 
the standing artillery, the only one from which anything can 
reasonably be expected; both from the power and energy of 
their pieces, and from their commanders, who have properly 
studied how to employ them with the greatest advantage. 


Extract from Artillery Depot Itemorandam Boek. 
80h June, 1848. 


Yesterday in mounting the 56 Pdr. iron gun of 98 cvt. 
on its carriage and platform, the hook of the lower block of 
the gynfall broke as shown in Plate 71 when the gun had 
been raised about 3} feet from the ground. 

Another block was procured, the gun raised sufficiently 
high, and when about to be lowered into the trunnion holes, 
the hook of the lower block again broke in nearly the same 
place, and the gun fell into its position without accident. 
In repairing the hook, orders were given to make it } inch 
thicker, or 23 in diameter. 


” Teak. 

Teak will be found to differ in weight from 39 Ibs. 6oz. 
to 52 lbs. 15 oz. the cubic foot when seasoned, the heaviest 
known when green is 57 lbs. 9 oz. to the cubic foot, some of 
the Teaks in the Cochin forests weigh as much as sixty 
pounds the cubic foot when green. 


Statement showing the difference in the cost of Percussion (Caps 
manufactured in England, and the Presidencies of Bengal, Bom- 
bay, and Madras as calculated in 1847. 

P. 


Rs. A. P. 
Manufactured in England,........ 2 3 2% per 1,000 
” » Bengal,,....... 3 20, ,, 
” » Bombay,,....... 2 8 6  » 
Pr » Madras,,..e...1. 2 282 5 4 yy 
Correct. 


A. F. Oakes, Captain, 
Director. 


Miscellaneous. 
Plate V7. 
SHittch of the Hook of the lower block 
gg theCyn_ uu, which broke tr mount: 
wmgas6LdAr. Cur SIS Cw. 


MB cobvcd belt Depot Preivicd by VD 


INTRODUCTION. 


Havre published a description of my Diakoptist* or War 
Engine for breaking Infantry Squares, I shall leave it to those 
who are more capable of judging than I am, whether or not, 
tt can be advantageously used in European warfare, asan Aid 
to Cavalry in breaking Infantry Squares ; it is certain that it 
can be of no use in India, where our opponents are not likely 
to be sufficiently advanced in Modern Tactics to know even 
what an Infantry Square means, much less, how to form one 
in the presence of an enemy. 

In the construction of this Diakoptist, I have had in view, 
simply to bring forward a Machine possessing the power of 
throwing a mass of armed men, otherwise impenetrable, into 
such disorder, as to place them in the most favorable position 
imaginable for the attack of Cavalry, at the same time effectu- 
ally screening the men and horses, employed in its propulsion, 
from the direct fire of the enemy to be attacked. 

It must be borne in mind that the machine has been 
made out of old materials, which I happened to have on 
hand ; for it will be obvious to any one, that the mecha- 
nism of the guiding apparatus is open to improvement, 
which, can hereafter be arranged by any skilful mechanician, 
jn the event of the invention being favorably received by 
the Military Authorities in England; and I am encouraged 
to hope it will be so, from the favourable notice which it has 
met with, in this country, from the distinguished General 
Officers hereafter named. 


© That part of the Mantelet which is below the Axletree should be so construct- 
ed as to yield to an obstacle and retain its place after passing such obstacle, 
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Major General Sir E. K. Williams, K. C. B. and K.C.T. 
and S., Commanding Centre Division of the Madras Army, did 
me the honor of inspecting the Diakoptist in February last, 
immediately after I had completed it; and from the encou- 
raging manner in which the Major General spoke to me, of the 
probability of its meeting with the approval of the Military 
Authorities in England, I was induced, at his kind suggestion, 
to submit it for the inspection of His Excellency Lieutenant 
General Sir George H. F. Berkeley, K. C. B., Commander-in- 
Chief of the Madras Army, who also did me the honor of 
approving of it; subsequently His Excellency Major Gene- 
ral the Right Honorable Sir Henry Pottinger, G. C. B., Go- 
vernor of Madras, on my informing him that J had constructed 
this Machine, was pleased to express a wish to see it; the 
results of the several inspections were as follows : 

Major General Sir E. K. Williams, K. C. B. and K. C. T. 
and S., inspected the Diakoptist on three different occasions, 
in February, and in March last, before he did me the honor 
to recommend it to the favorable notice of Lieutenant General 
Sir George Berkeley. After having it wheeled by word of 
command to the right and left, at a walk, and at a trot, as also 
having it circled to the right and left, he directed me to fix 2 
flag staff at 300 yards distance, and another on each side of it, 
just sufficiently apart to admit of the Machine passing through 
them, without touching; he then desired me to advance the 
Machine at the Charging pace, and to knock over the centre 
staff, leaving the outer ones standing. The feat was accom- 
plished to the entire satisfaction of the Major General ; the 
centre flag having been knocked over by the spear of the Ma- 
chine, and the outer ones left standing. The Major General 
afterwards sent me the following note, which I have his 
permission to publish. 


My pear Capratn Oakes, 


I have much pleasure in attending to your request, and readily 
give my opinion as Commanding the Division in which you are placed. 
From the first inspection of the Machine planned by you for break- 
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ing through a equare of Infantry, I was etruck by its feasibility as 
well as the quickness of its movements and rapid turnings; and I do 
think much credit is due to you for the invention, and its apparent 
practicability. 
Believe me, 
Your's very faithfully, 


March, 1848. (Signed) E. K. Witrrams. 


On the 27th March, 1848, and at the request of Major Ge- 
neral Sir E. K. Williams, His Excellency Lieutenant General 
Sir George Berkeley, K. C. B., Commander-in-Chief of the 
Madras Army, did me the honor, shortly after his arrival at 
Madras, of inspecting the Machine, and seeing it move at 
speed, on which occasion, His Excellency expressed himself 
much pleased with its performance; adding, that provided the 
advance to the Charge were made on tolerably level ground, 
it could not fail to render a very essential service to the Ca- 
valry. 

On the 1st of September, 1848, His Excellency Major Ge- 
neral the Right Honorable Sir Henry Pottinger, G. C. B., Go- 
vernor of Madras, inspected the Machine, when it went through 
the same trials as before, and with the same success; on which 
occasion, His Excellency was pleased to express himself in a 
manner fully corroborative of the opinion given on it by 
Lieutenant General Sir George H. F. Berkeley, &c. &c., and 
of Major General Sir E. K. Williams, &c. &c. 

If objections be made to the perilousness of the posts of the 
driver and guide—I answer—they are not so much exposed in 
charging an Infantry Square, as a Cavalry soldier is ; and after 
the square is once broken, no one will deny, that the Infantry 
men composing the fragments of it, would have quite sufficient 
work on hand to oppose the Cavalry, by which the Diakoptist 
would be instantaneously followed, to have it in their power 
to interfere, at such a moment, with the onward progress of 
the Machine. Again, it may be said ;—what a cumbrous and 
useless carriage it would be to accompany an army on a 
march—I deny this—for with the commonest ingenuity, it 
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might be temporarily converted into a very useful cart to carry 
stores or forage, &c. &c. (without, in any way, being injur- 
ed by the metamorphosis,)—thus ; let the rear of the Ma- 
chine become the front of the cart, attach a pole by a band, 
in prolongation of the old pole, fasten the old front axle (which 
would become the rear one) by two bolts on each side of the 
semi-circular cog wheel, let the old rear axle (which would 
become the front one) work on a pivot, and between the axles, 
might be carried, with a little contrivance, whatever was re- 
quired for transport. 


A. F. 0. 
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CAPTAIN OAKES’ WAR ENGINE. 


The War Engiue for breaking Infantry Squares, invented by Captain 
@akes, of the Madras Herse Brigade, Directer of the Artillery De- 
pot of Instruction, See Plates 72 and 73. 15th June, 1848, 


The object of the inventor of this machine, is to enable ca- 
valry to do that, which they have hitherto failed in accom- 
plishing, viz., to break infantry squares. 


Its Description. 


The machine is on four wheels, is propelled by two horses being 
harnessed close to the axle of the rear wheels, the distance between 
the front and rear axles, is just sufficient to admit of galloping room 
for the horses, and a seat for the guide in front of them; before the 
guide is a mantelet of sheet iron, musket proof, this extends from 
within 8 inches of the ground, to the height of 74 feet, and is so 
Proportioned, as effectually to screen the horses, driver, and guide, 
who are behind it. In front of the mantelet, and projecting two feet 
in advance of the front wheel, is the point of the pole, which is shod 
with iron; the wheels are of iron, and of 5 feet diameter. 


Its Locomotive Capabilities. 


The machine can be guided with the greatest ease, can be 
turned to either hand, without difficulty, can be propelled over any 
ground, which will admit of cavalry galloping thereon, has been 
tried over broken ground, consisting of ditches of 8 feet deep, with 
banks at an angle of between 20 and 30 degrees, and has travelled 
without inconvenience ; it is propelled rapidly and easily with two 
horses, 


The Dress and Arms of the Driver and Guide, 


The driver who rides the near horse, and the guide who is seated 
in front of the horses, close to the rear of the front axle, both wear 
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a cuirass and a helmet, with a low crest and flowing mane, and are 
armed with a cavalry sword and with pistols. 


The Harness and Herse Appointments. 


The harness is nearly of the same pattern as that in use with the 
Madras Horse Artillery ; the sword is attached to a ring on the near 
side of the cantle of the saddle by the upper ring of the scabbard; 
the pole chains and traces are so fixed, as to enable the driver and 
guide, to set the horses free from the machine in an instant, the off 
horse has also a saddle on him, in case of need, for the use of the 
guide; the driver and guide, if required (o unhook and gallop away 
from the machine, can do so in a few seconds. Both saddles should 
be low in the cantle, with a pad behind and leathers; so constructed, 
as to admit of either horse, on an emergency, carrying double. 


Its Application. 


The machine should approach the square with a troop of cavalry, 
ciose to, and on each flank of its front wheels; when within a few 
yards of charging distance, the machine should be ordered to advance 
and charge, the command being so timed, as to enable it to reach the 
square a few seconds sooner than the cavalry, by which it is accom- 
panied ; the machine being irresistible, dashes through the centre of 
the face of the square, carrying destruction in its front and flanks, 
and proceeds onwards straight through the opposite face; the few 
seconds that would intervene between the order for the machine to 
advance, and the charge of the cavalry, would be occupied by the 
latter closing to the centre; this being done, the cavalry would 
follow immediately after the machine, advancing like lightning to 
the charge; they then retire by the outward flanks allowing the 
squadrons in reserve to charge in succession, and to retire in like 
manner, reforming at a convenient distance in rear to resume the 
attack if necessary: thus in the course of a few minutes, will the 
equare be completely annihilated. The machine after passing through 
the square, makes a wide reverse and rapidly retires, or otherwise, 


according to previous order under the protection of cavalry. 
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Hilitary Ferce of France, Communicated by Captain Moberly, R. A. 
Sent te the Director by Captain C. C, Young, R. A. 


A law passed in 1841 requires the maintenance in France 
at all times of a force amounting to 344,000, and not exceed- 
ing at any time a total of 500,000 fighting men. 

Infantry.—100 regiments of the line and of light infantry 
of 3 battalions each, containing 7 companies per battalion, a 
grenadier company, a light company, and a depét company 
inclusive. 10 battalions of infantry chasseurs of light infan- 
try par excellence, each of 8 companies, two depét companies 
included for battalions serving in Algeria. One regiment of 
Zouares allowed to enlist natives of Algeria, each battalion 
comprising 9 companies inclusive of a depdt company, 8 bat- 
talions of “ Africa” light infantry, each of 8 service and 2 
depét companies. 12 discipline or police companies. One 
foreign legion comprising 2 regiments of 3 battalions of eight 
companies each. 

Cavalry.—2 regiments of carbineers, 10 of cuirassiers, 12 
of dragoons, 8 of lancers, 9 of hussars, each regiment con- 
sisting of 5 squadrons. 

Artillery.—14 regiments, 10 of which consists of 14 batte- 
ties and 4 of 15, each regiment having its own depét in ad- 
dition. 1 regiment of pontooners of 12 companies, 12 compa- 
-nies of workmen, half a company of armourers, 6 corps of 
park train each of 8 companies ; the strength of a company 
on the peace establishment is 96 men and 4 officers. 

Engineers.—3 regiments, each of 8 companies, viz., 7 of 
sappers and 1 of miners, besides which each regiment has 
1 company of sapper leaders and 2 of artificers attached 
to it. 

. Gendarmerie.—26 legions, 1 is serving in Algeria. 1 addi- 
tional legion of 4 companies of light gendarmerie is employ- 
ed in Corsica ; this arm consists both of horse and foot, the 
proportions of which cannot be correctly given. The muni- 
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cipal guard of Paris, horse and foot, consisting of about 1,600 
men (all distinguished for good conduct or service in other 
corps, and providing, when mounted, their own horees, rank- 
ing amongst the finest, if not as the finest corps of troops ex- 
isting,) and accoutred as were the old imperial guard of Na- 
poleon. 

One fire brigade (Sapeurs Pompiers ) of 5 companies. 

Veterans.— Are divided into 8 companies of non-commis- 
sioned officers, 10 of fusileers, 4 of cavalry, 13 of artillery, 1 
of engineers, and 2 of gendarmerie. 

General Service.—1 battalion of workmen of 10 companies 
and a depot, 4 brigades of waggon train, each of 4 companies 
and a depéot, 4 companies of labourers being also attached to 
each brigade. 

The reserve or dismissed men liable to be called on for 
further service are not included in the foregoing statement. 
They are reviewed twice a year. The war establishment 
contemplates 9 companies as the strength of an infantry bat- 
talion, depét included, and fourth battalions to regiments 
were needed, also a sixth or extra squadron to the cavalry 
regiments. The war complement of artillery is left to the 
discretion of the minister of war. Each engineer regiment 
would obtain a ninth company of sappers and 2 depot com- 
panies. 

The park trains and pontooners would also form war de- 
pots, and an addition of two extra companies would be made 
to each waggon brigade train. 

Two regiments of mounted guides consisting of 6 squadrons, 

‘would be added to the army upon a war footing, for staff 
service. 

On the Ist January, 1846, after the liberation of 51,071 
men of the class of 1838, the active army had an effective of 
3,714,766 men, of which 275,188 were in the corps at home, 
and 99,578 composing the army in Africa. The reserve reck- 
oned at the same period, an effective of 82,869 men, (of which 
number 11,569, had already served,) not reckoning the 80,000 
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men of the class of 1845, who would be at the disposal of the 
Government only in the course of the month of July fol- 
lowing. 


Artillery of France, Communicated by Major Ross, R. H. A. 


A Royal Ordonnance, dated 18th September, 1833, founded 
on the report of the then Minister of War, (Marshal Soult,) 
decreed the organization of the French artillery upon a new 
basis. By the then existing organization (5th August, 1829,) 
it was composed of 11 regiments, each regiment consisting of 
3 batteries horse artillery, 6 field batteries, 7 foot artillery 
companies, and in time of war only, a depét. 

It would appear by this, that 33 horse artillery batteries 
and 66 field batteries could at once be sent into the field, but 
the report, after enumerating various objections to the system 
proposes that “each regiment shall be composed of mounted 
batteries only,” and “ the only thing then would be, to give 
on the peace establishment, a uniform composition for all the 
skeleton batteries, in such manner, that on occasion requiring 
it, they may receive the number of men and horses appropri- 
ated to the war complement, an operation similar to what is 
practised when it is deemed necessary to increase the strength 
of a cavalry regiment.” It then goes on to say, that the num- 
ber of regiments must be increased, and fixes it at 14. 

Each regiment to be composed of an Etat-Major, a super- 
numerary section, (non-combatants, quarter-master, clerks 
and artificers, &c.,) not in the ranks (Peloton hors Rang,) 12 
batteries and a depét of chefs d’escadron, and 1 major. 

The 4 first regiments to have 3 of the 12 batteries horse 
artillery, and the remaining 10; only 2 each; 32 batteries of 
this nature being deemed indispensably necessary. 

The report proceeds to state “the necessity for a distinct 
corps, but dependant on the artillery, to provide for the duties 
of the parks, siege, and pontoon equipments, as well as for the 
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transport of all the munitions of war ;” this waggon train 
(Corps du Train des Parcs @’ Artillerie) to be a mere skele- 
ton, but capable of great extension in case of war, and to be 
limited to what is strictly necessary for the instruction, as well 
as for the service of the Arsenals and the schools of Artillery; 
each squadron to be commanded by a superior officer, to be 
composed of an Etat-Major, a supernumerary section, 6 com- 
panies, and in time of war only a depét. The report conti- 
nues, “ The 4032 draught horses will at once permit of being 
brought into the field, 336 guns and 336 waggons, drawn by 
6 horses each, or 836 guns and 672 ammunition waggons, 
drawn by 4 horses each. Such would be the minimum of the 
resources of France in field artillery should war unexpect- 
edly break out. 


Peace Establishment, as adopted in 1833. 


Man. Horses. 
com. Of Troops. 
‘ Enfans de |Of of-|———— 
6 SqcvapRons Wacoon Train. | Officers. [eer core sad) Troupe. |ficers.| Riding. Draught, 
6 Etats Major. 30 30 0 4s] 30 ° 
6 Pelotons hors 168 12 12 
36 Companies... ‘| 86 1080 | 14] 56 
* Total.. ct 1,278 iy 96 1 576 
14 Reoieents. | 
14 Etats Major... 238 140 0 toe] ne o 
14 Pelotons hors Rang. “4 m4 28 0 
36 Batteries Horse Ari 198 3,072 64 ies! 1,536 | 788 
136 Field Batteries. 544 13,056 273 S44} 1,360 3,264 
14 Depots pe eee 2 28 140 0 
Total..|" 980 | i7218 | 992 | 11s] 3.148 | ace 
Seca ere gnckt ; 3,328 | 4,608 
General Total..} 1,052 | 18,596 476 


In 1840, (15th November,) when war seemed imminent 
and the whole French army was increased, 32 batteries were 
added to the artillery force, the 4 first regiments receiving 
three additional, and the remaining 10, two each ; 16 addi- 
tional Chefs d’ Escadron were named, and 12 additional com- 
panies of waggon train formed, the regiment of Pontooners 
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was at the same time increased, and placed on a better footing 
as below. (19th November, 1840.) 


‘War Estastisowenr. | Peace EstTaBLisHMent. 


Men. Horses. Men. Horses. 
66 156 61 _ 
1,551 —_ 873 
1 _ 13 


Total.. 1,630 136 | 947 


Peace Establishment, Law of 1841. 


N.C. Offs, 


Oatcers. |" om Enfans de} 


Troupe. 


14 Regiments, (4 of 15 Batteries each, and 10 of 14, 
with a Depét to each... 
6 Squadrons of Waggon or Park 
ing of a Staff and 8 Com) 
6 Companies Foot Artillery 
1 Regiment Pontooners,...... 
12 Companies Artillery Artificers,. 
1 Company Armourers,, 


) 


Establishment of Horses. 


Man. Honszs. 


N.C. Off- porns ac 
©. Off-'Pafans de! Ofi- 
Omicers. | cers and |" troupe. | cere. [Riding [Draught. 
M Regiments,....ees- 0000+ 1,194 | 20,320 456 | 1,203! 3,468 | 4,800 
6 Squadrons Waggon Train,| | 84 1,638 tos | “108 ‘223 | ‘768 
Total..| 1,208 | £1,958 564 | 1,402] 3,690 | 5,568 


The 4,800 draught horses attached to the 14 regiments, 
give 400 guns and 400 waggons drawn by 6 horses each, or 
400 guns and 800 waggons drawn by 4 horses each. 

Such was the peace establishment according to the law of 
1841, but by the official return, (August, 1846,) it would 
appear that a considerable increase must have occurred, as the 
number of N. C. officers and men then amounted to 29,2938. 
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Officers, Non-Commissioned Officers and Soldiers of Batteries. 


Honse ARTILieky.- Pizup Batreaigs. 
CRETE Foot 
‘War Estab-|PeaceEstab-| War Estab-! PeaceEstab-| Arty 
lishment. | lishment. | lishment. | lishment. 
rip aie were wed Ble 
a g 
Be Ee (Pe 
Z#)2 [2/2 )e)/2] 2/2] 
1] afafdefaf{aftalefa 
1{ 3/2] 2]a{ 8]}a] 2] 1 
aj e}ayautajeyafdafa 
a] 2faf}atr}e2faqada 
7. fay ola] wila| 6) 
Adjuta: 1 1 -|—-— 1 l1{j—-— —- - 
Serjeant Major, Fad Vee tae ie poe Wan es Cv wa Weems 
Serjeants aj] s/e6{6]e]|s/6] 3] 6 
Farrier (Pay Serjeant,) 2/ 2/1/21] 2] e/a] a] 4 
Brigadiers | Corporals, nlite] 6 fi] 6] 6} 3] is 
Arliticers ( Firew sls) sl-jel-isiol § 
Ist 2R 6 a = | 6 
Gunners... FS PET oe | 8h] ae | Shy — at man 
: st 40 10 a 1 
Drivers... | 38 AOflase Tit] 2 | Gs}) 290 | lef} s | — 
Artificers in Wood oO Freie bay tel eee ea omen beat roe bar 
8 3 2 - 3 3 2 = - 
a}/—[rsfoteyofipojye 
Trumpeters,.. 3} 3]}s|{e2]s3]{s3]s3s] e] 3 
Grand Total..1226 | 268 |100 | 78 (216 | 214 ;100 | 40 | 208 
Enfans de Troupe. 2 pas 2 - = 2 =- 2 
° 


The French Light Field Artillery. 
To the Editor of the Delhi Gazette, 


“La science de la guerre est dans les Jambes ?"" 
Marecha do Saxe. 


Sir, 

As a war between France and some of her continental 
neighbours will be an almost certain consequence of the late 
revolution, a few remarks, on the equipment of the French 
Light Field Artillery may not be unacceptable to those who 
take an interest in European politics. 

It will not, I trust, be thought that I overrate the impor- 
tance of artillery. Perhaps indeed I somewhat undervalue its 
actual effects on the field of battle; but, as the movements of 
an army must be greatly affected by the ability or inability 
of its artillery to make long marches, and to overcome difficul- 
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ties of ground ; it is no exaggeration to say, that the efficiency 
of the light field batteries is of vital importance to the suc- 
cess of a campaign. 

The guns commonly used by the French at the commence- 
ment of the wars of the first revolution, were 8 pdrs. of 80 
ewt. drawn by teams of 4 horses and 4 pdrs. of 19 cwt. drawn 
by teams of 4 horses but both these pieces were condemned in 
1803 ; the 8 pdr. because it was too heavy, and the 4 pdr. be- 
cause its effect was paltry. 

A six pounder, which, with carriage limber and all things 
requisite for service, weighed about 25 cwt. was substituted 
for both the old classes of light field ordnance. 

The 8 and 4 pounders, of necessity continued in use, for 
many years after they had been condemned ; but six poun- 
ders were most commonly used in the great battles of the 
empire; and their number increased every year, until the 
downfall of Napoleon and the restoration of the Bourbons, 
when the 8 pounder was again adopted and the 6 pounder 
entirely displaced. 

The team of the 8 pounder was increased (from 4) to six 
horses.* 

In 1827, the adoption of the English system was recom- 
mended by a committee of French artillery officers, who 
gave four 8 pounder gunst and two 64 pounder howitzers to 
every troop and battery of field artillery. The metal of the 
8 pounder was not increased, nor was the howitzer made 
heavier than the gun, but the great weight of the new lim- 
ber and of the ammunition carried on it made the total 
amount behind each team nearly equal to 36 cwt. exclusive 
of forage, and of the men who in action were placed on the 
ammunition box of the limber. The teams of horses were not 
increased, and a weight, which, in the English service, is 
found to require 8 horses, was (and still is) drawn, in France, 
by six horses only. 


*In 1801 the price of a horse of the light field artillery was 460 francs, of other ar- 
tillery horses only 360 francs. 

+The calibre of the French 8 pounder is nearly equal to that of the English 9 pounder, 
if our memory deceives us not,—Ep. 
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The most strenuous opposition to this great increase of 
weight was offered by many experienced officers, who declared 
in unqualified terms, that an army equipped with such an ar- 
tillery, would be unable to execute those rapid marches, and 
difficult combinations, by which so much honor had formerly 
been gained. The committee however carried their point 
and the French (in 1845,) had, and I believe now have 


32 eight pounder troops of horse artillery, and 

168 eight pounder light field batteries, comprising 

800 eight pounder guns, and 

400 twenty-four pounder howitzers. 

The war establishment of horses for a troop of horse 
artillery i8.......-2-e0 se eeceeeee 

The peace establishment, .....seeeeseeere 

The war establishment of each field battery....... 208 

The peace establishment......eecseeceerenssee 40 


I do not know how many troops and batteries are at pre- 
sent on the war establishment, nor is the point of much im- 
portance, my object being merely to show, that although a fo- 
reign army, invading France, would encounter a most formi- 
dable force of field artillery, yet that the French armies, owing 
tothe great weight of their field guns, will be less formidable, 
as invaders than they were in the wars of the republic and of 
the empire. 

Although in common with many experienced officers, who 
have written upon the subject, I think that the French acted 
imprudently in arming all their light field batteries with 8 
pounders ; and, although, I feel assured that, in service of any 
continuance, their teams of six horses will be found unequal to 
the work they are expected to perform ; yet, in justice to the 
late French Government I must say, that they spared no ex- 
pense to obtain efficient cattle for their artillery. The price 
allowed for an artillery horse, whether of a troop or a battery, 
is 800 francs, while that of a cavalry charger, is only 600.° 

Ovtis. 


*U. S. Gasette, 30th May, 1848, 
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The Bowie Knife and its Inventor. 


This instrument was devised by Colonel James Bowie, an 
American, and a man of desperate valour. He considered, 
and apparently with justice, too, that in close fighting, a much 
shorter weapon than the sword ordinarily in use, but still 
heary enough to give it sufficient force, and, at the same time, 
contrived to cut and thrust, would be far preferable, and more 
advantageous to the wearer. He accordingly invented the 
short sword, or knife, which has since gone under his name. 
It is made of various sizes; but the best, I may say, is about 
the length of a carving knife—case perfectly straight in the 
first instance, but greatly rounded at the end on the edge side; 
the upper edge at the end for the length of about two inches, is 
ground into the small segment of a circle and rendered sharp; 
thus leaving an apparent curve of the knife, although in reali- 
ty the upturned point is not higher than the line of the back. 
The back itself gradually increases in weight of metal as it ap- 
proaches the hilt, on which a small guard is placed. The Bowie 
knife, therefore, has a curved, keen point; is double edged 
for the space of about a couple of inches of its length, and 
when in use, falls with the weight ofa bill hook. Bowie went 
to Texas during the troubles which preceded the indepen- 
dence of that country,—and was lying sick in bed at the for- 
tress of the Alamo, when, on the 6th of March, 1836, it was 
stormed by Santa Anna and taken. Bowie was murdered 
there upon his pillow. The hand that formed the dreadful 
knife could no longer wield it.* 


The Trees most affected by Lightning. 


Fig trees and cedars are rarely struck with lightning ; the 
beech, larch-fir, and chesnut, are obnoxious to it; but the 
trees which attract it most are the oak, yew, and Lombardy 
Poplar ; whence it follows that the last are the trees most 

© Mec. Mag., March, 1847, 
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proper to be placed near a building, since they will act as so 
many lightning conductors to it. Again, the electric fluid at- 
tacks in preference such trees as are verging to decay by rea- 
son of age or disease.* 


Comparative View of the Casualties in the Modern Battles of India as 
compared with that of Waterleo. 


Totalnumbery xaieq ang |Propertionin| 
of Troups in| Killed and [yuod num, 
action, bates bens. 


Waterloo, 1815, Duke of Wellington, -| 72,000 1,1960 lin6 
Assaye, 1803, Duke of Wellington, - 4,500 1,541 1-3 
Laswarry, 18U3, Lord Lake, - - -} 6,500 900 1-7} 
Mahidpoor, 1817, Sir T. Hyslop, - 4,000 8U0 1-6 
Mcanee, 1843, Sir C. Napier, - + 2,800 256 1-u 


Ferozeshah and Moodkee, 1845, Sir H. 
Gough,- - = 2 = = | 18,500 3,287 | 1—6t 


On the Induction of Atmospheric Electricity on the Wires of the 
Electric Telegraph. By Professor Joseph Henry. 


The action of the electricity of the atmosphere on the wires 
of the electrical Telegraph is at the present time a subject of 
much importance, both on account of its practical bearing, 
and the number of purely scientific questions which it in- 
volves. I have accordingly given due attention to the letter 
referred to me, and have succeeded in collecting a number of 
facts in reference to the action in question, some of these are 
from the observations of different persons along the principal 
lines, and others from my own investigations during a thun- 
der storm on the 19th of June, when I was so fortunate as to 
be present in the office of the telegraph in Philadelphia, 
while a series of very interesting electrical phenomena was 
exhibited. In connexion with the facts derived from these 
sources, I must ask the indulgence of the society, in frequent: 
ly referring, in the course of this communication, to the re- 
sults of my previous investigations in dynamic electricity, 


* Mec. Mag., April, 1847. + Naval and Military Gazette. 


668 


accounts of which are to be found in the Proceedings and 
Transactions of this Institution.* 

From all the information on the subject of the action of the 
electricity of the atmosphere on the wires of the telegraph, it 
is evident that effects are produced in several different ways. 

1. The wires of the telegraph are liable to be struck by a 
direct discharge of lightning from the clouds, and several 
cases of this kind have been noticed during the present season. 
About the 20th May the lightning struck the elevated part 
of the wire, which is supported on a high mast at the place 
where the telegraph crosses the Hackensack river. ‘The fluid 
passed along the wire each way, from the point which received 
the discharge, for several miles, striking off at irregular in- 
tervals down the supporting poles, at each place where the 
discharge to a pole took place, a number of sharp explosions 
were heard in succession, resembling the rapid reports of 
several rifles. During another storm, the wire was struck 
in two places in Pennsylvania, on the route between Philadel- 
phia and New York; at one of these places twelve poles were 
struck, and at the other eight. In the latter case the remark- 
able fact was observed, that every other pole escaped the 
discharge ; and the same phenomenon was observed, though 
in a less marked degree, near the Hackensack river. In some 
instances the lightning has been seen coursing along the 
wire in a stream of light; and in another case it is described 
as exploding from the wire at certain points, though there 
were no bodies in the vicinity to attract it from the conductor. 

In discussing these and other facts to be mentioned hcre- 
after, we shall, for convenience, adopt the principles and 
language of the theory which refers the phenomena of elec- 
tricity to the action of a fluid, of which the particles repel 
each other, and are attracted by the particles of other matter. 
Although it cannot be affirmed that this theory is an actual 
representation of the cause of the phenomena as they are 
produced in nature, yet it may be asserted that it is, in the 


* American Philosophical Society, 
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present state of science, an accurate mode of expressing the 
laws of electrical action, so far as they have been made out; 
and that though there are a number of phenomena, which 
have not as yet been referred to this theory, there are none 
which are proved to be directly at variance with it. 

That the wires of the telegraph should be frequently struck 
by a direct discharge of lightning, is not surprising, when we 
consider the great length of the conductor, and consequently 
the many points along the surface of the earth through which 
it must pass peculiarly liable to receive the discharge from 
the heavens. Also from the great length of the conductor, 
the more readily must the repulsive action of the free elec- 
tricity of the cloud drive the natural electricity of the conduc- 
tor to the further end of the line, thus rendering more intense 
the negative condition of the nearer part of the wire, andcon- 
sequently increasing the attraction of the metal for the free 
electricity of the cloud. It is nothowever probable that the 
attraction, whatever may be its intensity, of so small a quan- 
tity of matter as that of the wire of the telegraph, can of it- 
self produce an electrical discharge from the heavens; al- 
though, if the discharge were started by some other cause, 
such as the attraction of a large mass of conducting matter in 
the vicinity, the attraction of the wire might be sufficient to 
change the direction of the descending bolt, and draw it in 
part or whole to itself. It should also be recollected, that, 
on account of the perfect conduction, a discharge on any part 
of the wire must affect every other part of the connected line, 
although it may be hundreds of miles in length. 

That the wire should give off a discharge to a number of 
poles in succession, is a fact I should have expected, from my 
previous researches on the lateral discharge of a conductor 
transmitting a current of free electricity. Ina paper on this 
subject presented to the British Association in 1837, I show- 
ed that when electricity strikes a conductor explosively, it 
tends to give off sparks to all bodies in the vicinity, however 
intimately the conductor may be connected with the earth. 
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In an experiment in which sparks from a small machine were 
thrown on the upper part of a lightning-rod, erected in ac- 
cordance with the formula given by the French Institute, cor- 
responding sparks could be drawn from every part of the rod, 
even from that near the ground. In a communication since 
made to this Society, I have succeeded in referring this phe- 
nomenon to the fact, that during the transmission of a quan- 
tity of electricity along a rod, the surface of the conductor is 
charged in succession, as it were, by a wave of the fluid, 
which, when it arrives opposite a given point, tends to give 
off a spark to a neighbouring body, for the same reason that 
the charged conductor of the machine gives off a spark under 
the same circumstances. 


It might at first be supposed that the redundant electrici- 
ty of the conductor would exhaust itself in giving off the first 
spark, and that a second discharge could not take place; but 
it should be observed, that the wave of free electricity in its 
passage, is constantly attracted to the wire by the portion of 
the uncharged conductor which immediately precedes its po- 
sition at any time; and hence but a part of the whole redun- 
dant electricity is given off at one place the velocity of trans- 
mission of the wave as it passes the neighbouring body, and 
its attraction for the wire, preventing a full discharge at any 
one place. The intensity of the successive explosions is ex- 
plained by referring to the fact, that the discharge from the 
clouds does not generally consist of a single wave of electri- 
city, but of a number of discharges along the same path in 
rapid succession, or of a continuous discharge which has an 
appreciable duration; and hence the wire of the telegraph is 
capable of transmitting an immense quantity of the fluid thus 
distributed over a great length of the conductor. 

The remarkable facts of the explosions of the electricity 
into the air, and of the poles being struck in interrupted suc- 
cession, find a plausible explanation in another electrical prin- 
ciple which I have established, namely, in all cases of the 
disturbance of the equilibrium of the electrical plenum, which 
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we must suppose to exist throughout all terrestrial space, the 
state of rest is attained by a series of diminishing oscillations. 
Thus in the discharge of a Leyden jar, I have shown that the 
phenomena exhibited cannot be explained, by merely sup- 
posing the transfer of a quantity of fluid from the inner to 
the outer side of the jar; but in addition to this we are oblig- 
ed to admit the existence of several waves, backwards and 
forwards, until the equilibrium is attained. In the case of 
the discharge from the cloud, a wave of the natural electri- 
city of the metal, is repelled each way from the point on which 
the discharge falls, to either end of the wire, is then reflect- 
ed, and in its reverse passage meets in succession the several 
waves which make up the discharge from the cloud. These 
waves will therefore interfere at certain points along the wire, 
producing, for a moment waves of double magnitude, and 
will thus enhance the tendency of the fluid at these points to 
fly from the conductor. I do not say that the effects observ- 
ed were actually produced in this way; I merely wish to con- 
vey the idea that known principles of electrical action might, 
under certain circumstances, lead us to anticipate such re- 
sults. 

2. The state of the wire may be disturbed by the conduction 
of a current of electricity, from one portion of space to ano- 
ther, without the presence of a thunder cloud; and this will 
happen in case ofa long line, when the electrical condition of 
the atmosphere which surrounds the wire at one place, is 
different from that at another. Now it is well known that a 
mere difference in elevation is attended with a change in the 
electrical state of the atmosphere. A conductor elevated by 
means of a kite, gives sparks of positive electricity in a per- 
fectly clear day; hence if the line of the telegraph passes 
over an elevated mountain ridge, there will be continually, 
during clear weather, a current from the more elevated to 
the lower points of the conductor. - 

A current may also be produced in a long level line, by 
the precipitation of vapour in the form of fog at one end, 
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while the air remains clear at the other; or by the existence 
of a storm of rain or snow at any point along the line, while 
the other parts of the wire, are not subjected to the same in- 
fluence. 


Currents of sufficient power to set in motion the marking 
machine of the telegraph have been observed, which must 
have been produced by some of these causes. In one case 
the machine spontaneously began to operate without the aid 
of the battery, while a snow storm was falling at one end 
of the line, and clear weather existed at the other. On ano- 
ther occasion a continued stream of electricity was observed 
to pass between two points at a break in the wire, presenting 
the appearance of a gas light almost extinguished. A con- 
stant effect of this kind indicates a constant accession of elec- 
tricity at one part of the wire, and a constant discharge at 
the other. 


3. The natural electricity of the wire of the telegraph is 
liable to be disturbed by the ordinary electrical induction of 
a distant cloud. Suppose a thunder cloud, driven by the 
wind in such a direction as to cross one end of the line of the 
telegraph at the elevation, say of a mile; during the whole 
time of the approach of the cloud to the point of its path 
directly above the wire, the repulsion of the redundant elec- 
tricity with which it is charged, would constantly drive more 
and more of the natural electricity of the wire to the further 
end of the line, and would thus give rise to a current. When 
the cloud arrived at the point nearest to the wire, the current 
would cease for a moment; and as the repulsion gradually 
diminished by the receding of the cloud, the natural electri- 
city of the wire would gradually return to its normal state, 
giving rise to a current in an opposite direction. If the cloud 
were driven by the wind parallel to the line of the telegraph, 
acurrent would be produced towards each end of the wire, 
and these would constantly vary in intensity with the differ- 
ent positions of the cloud. Although currents produced in 
this way may be too feeble to set in motion the marking 
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apparatus, yet they may have sufficient power to influence 
the action of the current of the battery so as to interfere with 
the perfect operation of the machine. 

4. Powerful electrical currents are produced in the wires 
of the telegraph by every flash of lightning which takes place 
within many miles of the line, by the action of dynamic induc- 
tion; which differs from the action last described, in being 
the result of the influence of electricity in motion on the na- 
tural electricity of the conductor. The effect of this induc- 
tion, which is the most fruitful source of disturbance, will be 
best illustrated by an account of some experiments of my own, 
presented to the Society in 1843. A copper wire was sus- 
pended by silk strings around the ceiling of an upper room, 
so as to form a parallelogram of about sixty feet by thirty on 
the sides; and in the cellar of the same building, immedi- 
ately below, another parallelogram of the same dimensions 
was placed. When a spark from an electrical machine was 
transmitted through the upper parallelogram, an induced cur- 
rent was developed in the lower one, sufficiently powerful to 
magnetize needles, although two floors intervened, and the 
conductors were separated to the distance of 30 feet. In this 
experiment, no electricity passed through the floors from one 
conductor to the other; the effect was entirely due to the re- 
pulsive action of the electricity in motion in the upper wire 
on the natural electricity of the lower. In another experi- - 
ment, two wires, about 400 feet long, were stretched parallel 
to each other between two buildings; a spark of electricity 
sent through one produced a current in the other, though the 
two were separated to the distance of 300 feet; and from all 
the experiments, it was concluded that the distance might be 
indefinitely increased, provided the wires were lengthened 
in a corresponding ratio. 

That the same effect is produced by the repulsive action of 
the electrical discharge in the heavens, is shown by the follow- 
ing modification of the foregoing arrangement. One of the 
wires was removed, and the other so lengthened at one end, 
as to pass into my study, and thence through a cellar win- 
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dow into an adjacent well. With every flash of lightning 
which took place in the heavens, within at least a circle of 
twenty miles around Princeton, needles were magnetized in 
the study by the induced current developed in the wire. 
The same effect was produced by soldering a wire to the 
metallic roof of the house and passing it down into the 
well; at every flash of lightning a series of currents in alter- 
nate directions was produced in the wire. 

I was also led, from these results, to infer that induced cur- 
rents must traverse the line of a railroad, and this I found to 
be the case. Sparks were seen at the breaks in the continui- 
ty of the rail with every flash of a distant thunder-cloud. 

Similar effects, but in a greater degree must be produced on 
the wire of the telegraph by every discharge in the heavens, 
and the phenomena which I witnessed on the 19th of June, 
in the ‘Telegraph Office in Philadelphia were, I am sure, of 
this kind. In the midst of the hurry of the transmission of 
the congressional intelligence from Washington to Philadel- 
phia, and thence to New York, the apparatus began to work 
irregularly. The operator at each end of the line announced 
at the same time a storm at Washington and another at Jersey 
City. ‘The portion of the circuit of the telegraph which en- 
tered the building, and was connected with one pole of the 
galvanic battery, happened to pass within the distance of less 
than an inch of the wire which served to form the connexion of 
the other pole with the earth, across this space, at an interval 
of every few minutes, a series of sparks in rapid succession was 
observed to pass ; and when one of the storms arrived so near 
Philadelphia that the lightning could be seen, each series of 
sparks was found to be simultaneous with a flash in the 
heavens. Now we cannot suppose for a moment that the wire 
was actually struck at the time each flash took place ; and in- 
deed it was observed that the sparks were produced when the 
cloud and flash were at the distance of several miles to the 
east of the line of the wire. The inevitable conclusion is, that 


all the exhibition of electrical phenomena witnessed during 
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the afternoon was purely the effect of induction, or the mere 
disturbance of the natural electricity of the wire ata distance, 
without any transfer of the fluid from the cloud to the appa- 
ratus. 


The discharge between the two portions of the wire con- 
tinued for more than an hour, when the effect became so pow- 
erful, that the Superintendent, alarmed for the safety of the 
building, connected the long wire to the city gas-pipes, and 
thus transmitted the current silently to the ground. I was 
surprised at the quantity and intensity of the current; it is 
well known, that to affect’a common galvanometer with or- 
dinary electricity, requires the discharge of a large battery ; 
but such was the quantity of the induced current exhibited 
on this occasion, that the needle of an ordinary vertical gal- 
vanometer, with a short wire, and apparently of little sensi- 
bility, was moved several degrees. 

.The pungency of the spark was also, as might have been 
expected very great. When a small break was made in the 
circuit, and the parts joined by the fore-finger and thumb, 
the discharge transmitted through the hand affected the whole 
arm up to the shoulder. I was informed by the Superinten- 
dent, that on another occasion a spark passed over the sur- 
face of the spool of wire, surrounding the legs of the horse- 
shoe magnet at right angles to the spires; and such was its 
intensity and quantity, that all the wires across which it pass- 
ed, were melted at points in the same straight line, as if they 
had been cut in two by a sharp knife. 

The effects of the powerful discharges from the clouds may 
be prevented in a great degree, by erecting at intervals along 
the line, and aside of the supporting poles, a metallic wire, 
connected with the earth at the lower end, and terminating 
above at the distance of about half an inch from the wire of 
the telegraph. By this arrangement the insulation of the con- 
ductor will not be interfered with, while the greater portion 
of the charge will be drawn off. I think the precaution of 
great importance at places where the line crosses a river, and 
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is supported on high poles; also in the vicinity of the office 
of the telegraph, where a discharge, falling on the wire near 
the station, might send a current into the house of sufficient 
quantity to produce serious accidents. ‘The fate of Professor 
Richman, of St. Petersburgh, should be recollected, who was 
killed by a flash from a small wire, which entered his house 
from an elevated pole while he was experimenting on atmos- 
pheric electricity. 

The danger, however, which has been apprehended from 
the electricity leaving the wire and discharging itself into a 
person on the road, is, I think, very small; electricity of suf- 
ficient intensity to strike a person at the distance of eight or 
ten feet from the wire, would in preference, be conducted 
down the nearest pole. It will, however, in all cases be most 
prudent to keep at a proper distance from the wire during 
the existence of a thunder-storm in the neighbourhood. 


It may be mentioned as an interesting fact, derived from 
two independent sources of information, that large numbers 
of small birds have been seen suspended by the claws from 
the wire of the telegraph. They had in all probability been 
instantaneously killed, either by a direct discharge, or an in- 
duced current from a distant cloud, while they were resting 
on the wire. 

Though accidents to the operators, from the direct dis- 
charge, may be prevented by the method before mentioned, 
yet the effect on the machine cannot be entirely obviated; the 
residual current which escapes the discharge along the per- 
pendicular wires, must neutralize for a moment the current of 
the battery, and produce irregularity of action in the appa- 
ratus, 

‘The direct discharge from the cloud on the wire is, com- 
paratively, not a frequent occurrence, while the dynamic in- 
ductive influence must be a source of constant disturbance 
during the season of thunder-storms ; and no other method 
presents itsclf to my mind at this time for obviating the 
effect, but that of increasing the size of the battery, and 
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diminishing the sensibility of the magnet, so that at least the 
smaller induced currents may not be felt by the machine. It 
must be recollected that the inductive influence takes place 
at a distance through all bodies, conductors and non-conduc- 
tors; and hence no coating that can be put upon the wire 
will prevent the formation of induced currents. 

T think it not improbable, since the earth has been made 
to act the part of the return conductor, that some means will 
be discovered for insulating the single wire beneath the sur- 
face of the earth; the difficulty in effecting this, is by no 
means as great as that of insulating two wires, and preventing 
the current striking across from one to the other. A wire 
buried in the earth would be protected in most cases from the 
effect of a direct discharge; but the inductive influence 
would still be exerted, though perhaps in a less degree. 

The wires of the telegraph are too small and too few in 
number to affect, as some have supposed, the electrical con- 
dition of the atmosphere, by equalizing the quantity of the 
fluid in different places, and thus producing a less change- 
able state of the weather. The feeble currents of electricity 
which must be constantly passing along the wires of a long 
line, may, however, with proper study, be the means of dis- 
covering many interesting facts relative to the electrical 
state of the air over different regions.* 


Report on the state of Education in the Polytechnic Scheol at Paris 
prepared at the request of James Heywood, F. RB. S., hy an English 
Resident in Paris. 


The Polytechnic School of Paris is the principal Education 
Institution in which pupils are prepared for the public ser- 
vice, in the departments of the Artillery, Engineering, and 
the construction of roads and bridges in France. 

A severe preliminary examination is required from all the 


* Repertory of Patent Inventions, May and June, 1847. 
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candidates who are desirous of admission into the Polytech- 
nic School. 

Two years’ study are required from each of the pupils in 
the school, and the course of study consists, practically, of a 
continual series of examinations, which are often limited to 
particular branches of Mathematical Science, and are follow- 
ed by more general examinations at the end of each Acade- 
mical year. 

Public competition forms a part of the regulations for the 
entrance examination in the Polytechnic School, and no one 
can be admitted to this competition without having previous- 
ly proved, that he is either French by birth, or French by 
naturalization, and that he is between sixteen and twenty 
years of age ; soldiers only are permitted to enjoy a special 
exemption from this last rule, and they may be admitted to 
the competition, provided they have not attained their twenty- 
fifth year. i 

The eubjects of the entrance examination include Arith- 
metic, Algebra, Plane and Descriptive Geometry, Plane and 
Spherical Trigonometry, Logarithms, Conic Sections, and 
Statics, exercises are also given in drawing from a model of 
the human figure, and in Architectural coloured drawings ; 
and the candidates are further expected to translate a passage 
from a Latin author, to write a French essay on a given sub- 
ject, to work a Trigonometrical question, and to compose a 
Mathematical paper on some given problem, or on some other 
Mathematical subject. Candidates are informed that all the 
foregoing subjects of the examination are equally obligatory 
upon them. 

At the end of each Academical year, the pupils of the 
school are subjected to severe examinations in Analytical 
Geometry, Mechanics, Physics, Chemistry, Descriptive Geo- 
metry, the description and effect of machines, Architecture, 
and several of the higher branches of Algebra and Mathe- 
matics. 

Drawing and French composition are included among the 
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subjects of study, and in the second year, the German lan- 
guage receives a portion of the attention of the students. A 
professorship of English was established in the school in 1830, 
at the same time the German professorship, and both these 
important languages were taught in the school until the 
autumn of 1840. 

The annual payment, or “ pension,” for education in the 
Polytechnic School is only 1,000 francs, or 40£, and there are 
also twenty-four bursarships, of 1,000 francs each per annum, 
of which twelve are placed at the disposal of the Minister of 
War, eight belong to the Minister of the Interior, and four to 
the Minister of the Marine, for the students. 

No pupil is, however, allowed to receive either a bursar- 
ship, or a half-bursarship, unless his name has been included 
in the first two-thirds of the admission list, and unless he has 
previously addressed a request for this emolument at the time 
of inscribing his name. 

A strict system of Military discipline is maintained in the 
school ; duelling is forbidden, under pain of expulsion to 
both parties, if a challenge is accepted ; games of chance are 
illegal, as well as smoking ; and no books, printed papers, or 
drawings are allowed to be introduced, without special leave. 
Unconditional obedience to every command of the superior 
officers of the school, is a fundamental rule of the Institution ; 
the pupils are ordered on all occasions to salute their officers ; 
they are required always to appear in their uniform, both in 
and out of school, and they are not allowed to hold or form 
any Society, or secret deliberation, or to print any thing in 
any periodical publication; and they must not even be pre- 
sent at any ceremony of any body or association, without the 
special permission of the commandant of the school. 

Any pupil who remains absent from the school for three 
days, without communicating the cause to the commandant, 
ceases thereby to belong to the school. ‘wo days only are 
allowed in each week on which the pupils may go out into 
the town, on Sunday, from the termination of the Military 
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parade at a quarter-past 9 in the morning, until 10 at night; 
and on Wednesday, from half-past 2 in the afternoon, until 
half-past 8 rp. M. in summer, and 9 in winter. On these two 
days, the parents and guardians of the pupil, and persons 
furnished with permissions from them, are allowed to see 
the pupils in the parlour of the school, from 3 P. mM. to a 
quarter before 5 p. M. 

The pupils draw by lot for the seats which they occupy in 
the lecture-rooms, on first entering the school, and they al- 
ways retain the same seats, 

Exact notes are kept of their behaviour as well as of their 
proficiency, and marks of credit are granted to them accord- 
ingly. 

A large staff of officers, examiners, and professors is main- 
tained in the school, among whom are the well known names 
of Bourdon and Gay-—Lussac: a certain number of extra 
masters are also privileged to give lessons in fencing, danc- 
ing, and music, and the school society is supplied with a 
Physician, a Surgeon, Assistant Surgeons, and numerous su- 
bordinate officers. 

All the officers, including the commandant of the school, 
receive the full pay belonging to their rank, as well as one- 
third in addition to their pay, and the whole of the salaries 
are paid to the officers and others out of the funds of the 
school, which are included in the budget of the minister of 
war. 

No ecclesiastical control is exercised over the students in 
the school, and no distinctions are made on account of religi- 
ous opinions ; persons of any denomination are admitted into 
the school, and in fact, the pupils are left entirely to them- 
selves with respect to religion. ‘The pupils are divided into 
four companies, to each of which are attached, several sub- 
officere, out of their own body. They hold their rank only 
for one year, subject to re-appointment, and their promotion 
ia considered as a mark of honourable distinction. 

All orders of the superior officers are conveyed to the pu- 
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pils of each company through these sub-officers, who are fur- 
ther responsible for the good conduct of their comrades, and 
are liable to be punished for them; the sub-officers of the 
school also wear the same gold chevrons on their uniform, 
which distinguish the sub-officers of the same grade in the 
army. Those pupils who do not pass the examinations with 
credit at the end of the first year, cannot go up into the 
second year; and a similar failure at the end of another year, 
or even neglect during the daily examinations of the lectures, 
would cause them to be immediately dismissed from the 
school. 

The place which they occupy at the end of the second 
year in the examinations, determines their order of admission 
into the public service; and as only very few are annually re- 
jected, it may be said, that in general, the success of a can- 
didate in the final examinations is always followed by a com- 
mission in the Artillery, the Engineers, the bridges and 
highways, the Navy, or in some other department of the 
public service. 

On the first of April, 1840, there were 271 pupils in the 
Polytechnic School, of whom 139 were in the first year, and 
132 in the second year: of the first year men, four only had 
been recommended to pass a second year, in the junior divi- 
sion of the school, as they were not yet sufficiently advanced 
to enter on the second year’s course of study: and in the 
second year, eight had been authorized to remain an addi- 
tional year in the division, for various reasons. 

Of the total number of 271 pupils, 56 were from the depart- 
ment of the Seine, in which Paris is situated, 208 from other 
French departments, 2 from French colonies, 2 of British 
parents, 1 from Switzerland, 1 from Saxony, 1 from Tre- 
bizond. 

Besides these regular pupils, authorizations had been grant- 
ed by the minister of war to twenty-six young men, who 
were not pupils of the school, to attend the lectures, vir., 
sixteen in the division of the first year, and ten in the diri- 
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sion of the second year. These voluntary students were of 
various nations:—8 French, 1 English, 1 American, 2 Swiss, 
3 Italian, 2 Greek, 1 Spanish, 2 Russian, 1 Norwegian, 1 
Hessian, 1 Wertemberger, 2 Portuguese, and 1 Brazalian. 

The body of professors is always recruited by young men 
of the greatest promise, selected either from the school itself, 
or from the most distinguished scientific institutions of the 
country ; the general course of the studies is superintended 
by a council of instruction, and the whole system is subject 
to the constant supervision of a council of improvement : these 
two councils are formed from the principal officers of the 
school, and other men of science, and to their vigilance and 
able direction the Polytechnic School is largely indebted for 
its efficiency. 

A council of discipline watches over the internal regulations 
of the school, and the whole establishment is under the special 
jurisdiction and authority of the minister of war.* 


1.—Extracts frem a Treatise on Artillery. Published in the “Jour- 
nal des Sciences Militaires.”—Commnnicated by Major C. C. Young, 
Royal Artillery, Tome, 3, No.8. Translated from the French by 
Major P. J. Begbiec, Hadras Artillery. 


On Recott. 

187. In order to have a correct idea of the reasons under 
the first head, it is necessary to examine with care the causes 
of the recoil of ordnance. ‘The recoil depends principally 
upon the weight of the ball, the strength of the charge, the 
elevation, the length, and weight, of the gun and of the 
carriage. 

Wricut or THE BALL. 

When the charge ignites, it acts with equal force on the 
bottom of the bore as on the ball. But, as the weight of the 
gun and carriage taken together is about three or four hun- 


* Adrt, of Science, 1841. 
Qa 
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dred times greater than that of the ball, it is evident that the 
motion imparted to the first ought to be slower than that of 
the other in the same proportion. 


Cuarce Resistance oF THE ATMOSPHERE. 

The ball is not the sole cause of the recoil of the piece. 
A gun, loaded with blank cartridge, recoils also more or less 
in proportion to the strength of the charge. 

The atmosphere, resisting by its expansion the elastic fluid 
generated by the inflamed powder, may thus be considered 
as a body, which requires to be displaced. If the piece be 
shotted, the resistance to the ball is superadded. When the 
charges are small, as the expansion of the elastic fluid is then 
gradual, the atmospheric resistance is also weak ; but, in heavy 
charges, this expansion being exceedingly rapid, the resistance 
of the atmosphere, which increases, as we know, more than 
the square of velocity, becomes likewise very considerable. 


Lenctu or THE Piece. 

The recoil also depends on the length of the piece. The 
longer it is, the longer does the elastic fluid, disengaged from 
the powder, act against the ball, and consequently against the 
gun itself. 


I1.—Extract from Journal des Sciences Militaires—Teme 3, Ne. 9. 
Course of Instruction for Artillery Officers in Cannon Foun- 
daries. 


60. The want of durability of siege and garrison guns has 
caused researches to be made at different periods as to the 
best mode of enhancing the hardness, of the metal, without 
injuring its tenacity. 

61. For a considerable period, zinc has been combined with 
an alloy of brass and copper, but no real and acknowledged 
advantage has resulted from the employment of this metal in 
the construction of ordnance. The zinc possesses moreover 
the disadvantage of volatizing, the consequence of which is 
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that in successive castings, the same bronze is destined to un- 
dergo a continual alteration in its original constituent parts, 
and a more rapid decay than that of the ordinary alloy. 


62. Several attempts have been made to combine brass with 
iron, but always unsuccessfully, when the operation has been 
conducted on a large scale. In 1780, M. Bréget, an Artillery 
Officer, imagined that he had succeeded in amalgamating iron 
and brass, by the aid of a metal, zinc. He did so, on asmall 
scale, but failed when he came to a large one. The zinc was 
nearly entirely dissipated, and the whole of the iron remained 
at the bottom of the furnace. 

In 1816 the Russians employed iron in their foundries to a 
very great extent. They carried it as far as to 30 per cent. of 
the bronze ; but an analysis of their alloy demonstrated that it 
did not contain more than 2 or 3 per cent. of iron, and not the 
slightest trace of brass. 

In 1817, W. le chef @ escadron Dussaussoy made use of iron 
in the form of sheet tin, and succeeded in uniting about 1} 
per cent. of this metal with 100 of bronze; but, this experi- 
ment, having been conducted only on a limited scale, we have 
no means of judging what would have been the result upon 
a larger one. Lastly a committee was established in 1825 at 
Douay, for the purpose of making fresh experiments. It suc- 
ceeded remarkably well in amalgamating iron and bronze, but 
only in a very small quantity. Guns of all calibres were cast 
of this alloy and generally presented a very honey-combed 
appearance, some of the flaws penetrating through the bore, 
which made the serving of them very dangerous, and further 
they could not stand a very light proof, nevertheless, as the 
labors of this committee may be interesting under a metallur- 
gical view, we will give a concise analysis of them. 

As iron does nos fuse under 12,000 degrees of the centi- 
grade, and bronze not under 18,000, the former cannot be cast 
at once by projection into a bronze bath: this can be effected 
however, by means of a compound preparatory alloy of three 
parts of iron and four of pewter, this last metal being the 
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only real solvent of the first. In order to compound this alloy, 
the iron, cut into small fragments, is put into crucibles on a 
blast furnace. On its attaining a reddish white heat, a quan- 
tity of pewter, equal to two-thirds of its weight, is thrown in, 
and the whole is covered with a layer of pounded charcoal, 
about the 13th part of a metre (3 inches) thick. A strong 
blast is then given to the furnace, and when the iron begins 
to fuse, a second quantity of the same weight of pewter is then 
added, after which the operation is continued by keeping up 
the fire, and agitating the mass from time to time until it be- 
comes perfectly liquid, and no particle of iron is to be found 
therein, either in a solid or clammy state. Finally, it is run 
into either plates or pigs, which are easily reduced to frag- 
ments, this alloy being very fragile and brittle. 

The quantity of iron may be increased even up to one-half, 
instead of 3; but, with this proportion the binary alloy is very 
difficult to cast, when projected into the bronze bath. The 
ternary alloy is obtained by casting in the ordinary method, 
the copper and the bronze in a furnace appropriated for the 
casting of guns; when the bath is sufficiently liquid and froth- 
ing, the fire is made intense, and the binary alloy, reduced to 
small fragments, is thrown in, the process of stirring and mix- 
ing it, is gone through de novo: the fire being raised to the 
highest possible pitch of intensity, the metal is run, care being 
taken to keep up the heat to the last. By this process, we do 
not succeed in obtaining an amalgamation of more than 2 or 
3, or at the very outside, 4 per cent. of iron to the bronze, 
however great may have been the proportion of the binary al- 
loy used in the charging of the furnace. In these experiments 
cast iron was substituted for malleable, but without obtaining 
more favorable results. 

63. The committee on founding also made some attempts 
to combine iron and antimony with bronze. In consequence, 
a 24 pounder gun and a mortar of 32 cent.* of Gomer’s con- 


* We are unable to state the corresponding dimensions in English; but believe that 
the piece in the text is much of the same description as our obsolete 4? inch.—T. 
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struction ; of a compound of 92 parts copper, 5 pewter, 4 iron, 
and 4 antimony. Wishing also to try the result of iron and 
antimony by themselves with the copper, a similar mortar 
was cast composed of 92 parts copper, 4 iron, and 6 of an- 
timony. These two experiments were even greater failures 
than the former. The 24 pounder burst in the proof ; and the 
two mortars were not subjected to it, for fear that they would 
share the same fate. 

64. Cast iron guns, tried at different periods, have always 
been rejected from artillery land service. They require a 
great thickness of metal, which renders the pieces heavy and 
difficult of transport: further, they do not afford the desirable 
security in the delivery of their fire. 

Proofs, made at la Fére in 1821, upon cast iron Swedish 
and French guns, said very little in favor of this metal. Com- 
paratively recent proofs have been made upon a large scale 
during the year 1838, upon guns cast in the best foundries of 
Sweden, England, and France. Although these proofs are not 
concluded, the results hitherto obtained show that the French 
foundries are no whit inferior to those of the other powers. 
They appear much more capable of resisting than were the 
guns cast in 1821, and we have been able to fire 1,200 rounds 
per gun with a charge of 3 the weight of the shot; but such 
flaws have appeared as to show that we ought to abandon this 
description of ordnance.* 

65. Attempts were also made at various periods to improve 
guns by forming the’ bore of a cast iron tube, which was kept 
steady in the mould by means of iron centres for the core: this 


* As there may be non-military readers of the Artillery Records who may conceive 
that the opinions enunciated in the text above are currently held at the present day, we 
think it right to state thut iron ordnance, so far from being at a discount, are becoming 
greater favorites every day. The author does not state in what time the 1,200 rounds 
were fired; but iron ordnance is perfectly capable, and much moreso than brass, of 
sustaining as continued a fire as any Artillerist wants. To the iron 9 pounders reamed 
up to twelves, for the introduction of which intu the service we are indebted to Major 
Anstruther, C. B., of the Madras Artillery, the British were mainly indebted for the 
victory of Soobraon, and we hope soon to see the reamed up and truncated twelves of 
the same Officer doing cilcctive service as batteries of position,—T. 
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cylinder, plunged into the brass, uniting itself with the alloy, 
especially on the exterior surface. They enlarged the calibre 
of the gun, by removing a slight portion of the thickness of 
the iron. M. le chef de bataillon Ducros renewed these ex- 
periments at Strasburg in 1818, upon a twenty-four, and a four 
pounder ; the bore of the first was incorrect in the centre, and 
the piece was not bored: the second succeeded, and the result 
was favourable enough in the proofs to which it was submitted 
at da I’ére in 1821; but the great difficulty in forging from a 
single piece of iron a cylinder sufficiently long to form the 
bore of siege and garrison guns gave rise to the idea of substi- 
tuting for it a shorter cylinder, to which the name of “ Man- 
chon” was given, which was equally made of forged iron, and 
which took up no more lengththan was required for the charge 
anda few centimetresin front of the shot. This manchon 
was kept steady by an iron core placed towards the centre 
of the piece. These guns, thus fabricated being indented by 
the shot (164") precisely like those made of bronze, cast iron 
was substituted for forged, on account of its greater power of 
resistance, and the guns were thus with the bore complete, and 
part thereof cast. The union of the metal was quite perfect 
externally; but internally there was nothing beyond a strong 
adhesion. After a few rounds, the cast portion rent, and 
did not allow of a continuance of the fire without danger. In 
order to guard against the disruption of the cast portion, a 
thickness of bronze to the extent of some millimetres was sub- 
sequently left on the interior coating of the cylinder. This 
new method was equally unsuccessful—the cast portion rent 
just the same, and the guns showed flaws. The same process 
was applied to the manchons of forged iron, with the two-fold 
object of guarding against oxydation of the metal, and increas- 
ing the resistance offered to the pressure of the projectile. 
No better success attended this plan. The indentations of the 
shot occurred as in the previous cases, and, besides, there form- 
ed, at the expiration of a very short period many more egréne- 


© The para. referred to, is not contained in the M.8., which is merely a few oxtract® 
from the article in the Journal des Sciences, Militaire.—T. 
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ments*, and flaws then are usually exhibited, because the 
bronze, which coated the iron was in this case more deeply im- 
pregnated with pewter. 

Finally, under the impression that the indentations caused 
by the shot might be attributed to the bad qualities which the 
iron acquired even in the fabrication of cylinders, the metal of 
which burns in consequence of the number of times that it is 
subjected to the action of heat, an attempt was made to form 
portions of the bore in sockets of iron or even of steel, united 
and firmly bound together by iron hoops. This process was 
even less successful than the manchons of a single piece. The 
hoops burst, and the sockets separated by the shock of the fire. 

G6. The little success which has followed the different at- 
tempts, which we have related, to prolong the durability of 
guns, appears to demonstrate that bronze is the most prefer- 
able alloy to employ. 


Or Bronze. 


58. Pewter can be amalgamated with copper in any propor- 
tion, and forms with this metal compositions differing greatly 
in their color, their hardness, their tenacity, and the uses for 
which they are employed. In general it requires but a very 
small quantity of pewter to diminish in a remarkable manner 
the ductility and the tenacity of the metals, with which it is 
united, and to render them considerably harder. This remark 
is especially applicable to copper, with which it forms the alloy 
known under the designation of bronze. We shall only ex- 
amine its properties under the character of gun metal. Fora 
considerable period, the name of gun metal has been given to 
a fixed proportion of 11 parts in weight of pewter to 100 of 
copper, or J11 of alloy. ‘[he combination is carried on, ona 
large scale, in reverberating furnaces ; but, in this case, it must 
be observed that, the pewter being much more fusible and oxy- 
dable than the copper, if these two metals were to be put into 


* We have no corresponding term that I am aware of for this 


Tt means the melting 
of the tin and separating from the other portions of the metal,—T. 
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the furnace at the same time, the first would be in a state of 
fusion long before the other, and oxydization would proceed to 
a great extent ; part of the pewter would be thus lost inscoriz, 
and the remainder would enter into the alloy. Itis necessary 
therefore to melt the copper first, and subsequently project the 
pewter in suitable proportions into the bath. It is necessary 
also to stir the liquid materials repeatedly and carefully, to 
prevent the pewter, which is specifically lighter, rising to the 
surface, and with a view tothe greater homogeneity of the com- 
pound. 

The metal, resulting from this mixture, is of a yellowish 
hue, or golden, according to the quality of copper employed, 
and its degree of purity ; it presents the following peculiarities. 


More sonorous than the component metals, this quality is 
augmented by allowing it to cool gradually. Itis harder than 
either of them taken separately. More fusible than copper, 
and less so than pewter, it melts at 1,800° of the centigrade. 
It is less oxydable and especially less ductile than either of 
the metals employed : less tenacious than copper, and more so 
than pewter : more malleable in its natural state ; but it becomes 
still more so, when, after having been heated, it is suddenly 
plunged into cold water. The alteration is very sensible in a 
thin sheet of it. The tempering then produces upon the 
bronze, as well as upon copper an exactly opposite effect to 
that which steel experiences under the same circumstances 
It is of a greater density than the medium of the two con- 
stituent parts, which proves the penetration of one into the 
other. This density is 870. Lastly, it breaks almost without 
noise, and presents generally a tolerably coarse grain, facet- 
wise, by no means uniform, and studded with spots of pewter. 
These different characteristics of the fracture, with the excep- 
tion of that which relates to the noise, are very variable, and 
are to be attributed to the fusion, the effect of which is more 
decided in proportion as the cooling of the metal has been more 
gradual, which may arise from the circumstance of the volume 
of the object melted being greater, or the temperature being 
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more elevated, we can easily account for the liquation by the 
difference of the specific gravity of the two metals which com- 
pose the bronze, and by that of their fusibility : the first of these 
causes acts as long as the alloy is perfectly liquid and the 
second, when the heat is too feeble to prevent the copper from: 
congealing, is yet sufficiently powerful to hold the pewter ina 
state of fusion. A complete separation of the two metals would 
ensue without their reciprocal affinity ; but as that is not suf- 
ficiently powerful to neutralize altogether the affinity peculiar 
to the pewter, it cannot oppose the flying off of the disen- 
gaged portion of this metal, which is attracted then to the 
parts of the mass, which the caloric has kept longer in a state 
of fusion, and these give rise to an augmentation ofits charac- 
teristics. Hence it is that in a mass of bronze, such as a 
gun, differing in thickness throughout its length, the suc- 
cessive deposits, both horizontal and vertical, differ among 
themselves by the quantity of pewter diffused through 
them; that is to say, in their character. The parts which 
solidify last; or, in other terms, those which remain hot 
the longest, are always those which contain an excess of 
pewter. 

‘The hardness of the bronze increases, and its ductility de- 
creases, in proportion as the quantity of pewter is increased. 
This augmentation, however, must have its limits; for a great 
quantity of pewter, and a small portion of copper gives a com- 
pound just as malleable, as a great quantity of copper, anda 
small one of pewter. From a proportion equal to eight or ten 
of copper to one of pewter, and tice versd, a brittle alloy is 
obtained, but beyond these two limits the brittleness very sen- 
sibly diminishes. ‘The fusibility of the bronze increases with 
the quantity of pewter. It is probable that both the copper 
and the pewter are refined by successive meltings, and thus 
free themselves from more oxydable metals which render them 
impure. The hardness of the bronze will thus increase, when 
the metals, of which it is compounded, shall have been re-cast 
several times, for the purity of the alloy exerts a powerful in- 
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fluence over its hardness. We have already remarked (see 
pewter*) upon that of lead and arsenic. 


The action of the bronze upon oxygen gas and atmospheric 
air appears to remain the same, whatever its peculiar charac- 
ter may be. 

As to the density, it goes on increasing up to 25 or 30 per 
cent, of alloy, the limit at which it appears to attain its maxi- 
mum, it then goes on decreasing in proportion as the quantity 
of pewter increases, but toa much greater degree. Weshould 
remark, further, that the specific gravity is greater in propor- 
tion as the temperature of the bath has been raised, and the 
solidification been slower. 

In the state of fusion, the absorbed pewter tends in prefer- 
ence to remain in its combination with the copper during the 
cooling down of the mass, and it is consequently the disengag- 
ed copper, which in the beginning yields to liquefaction, and 
then carries the other along with it, which renders this lique- 
faction more considerable. Iron and zinc, in the proportions 
of some thousand parts, do not alter the qualities of the bronze ; 
they increase its homogeneity, as also its hardness, just as an 
equal quantity of pewter would have done. They also antici- 
pate the liquation of it; but 0-02 of iron makes a very irregular 
distribution of it, which is manifested by deep and numerous 
hissing sounds. Even lead in small proportions greatly dimi- 
nishes the resistance of the bronze, and it ought to be carefully 
avoided. Antimony hardens the copper, but it yet more des- 
troys its ductility, and the alloy is inferior to bronze. 


CuanrceE: ResisTANCE oF THE ATMOSPHERE. 


139. It has been thought that the recoil diminished the ve- 
locity of the shot : repeated experiments have demonstrated the 
contrary ; neither the weight of the piece, nor the greater nor 
less degree of recoil has any influence upon the velocity. 

157. Experience has shown that after some hundred rounds, 


* This extract is not in the M.8, 
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the vents made of common gun metal generally run, so that the 
pieces can nolonger be served. Several attempts have been 
made to remedy this—small chambers have been contrived at 
the bottom of the bore; the metal of the vent field has been 
raised, &c. ; but none of these methods have succeeded. After- 
wards the plan was tried of composing the vent either of iron, 
or of copper. Amongst all the methods employed of fitting a 
vent of a metal different from that of the piece, that which has 
been looked on as the best consists in screwing in a vent of 
bolt copper. Consequently when a gun is cast now-a-days, a 
very large vent is pierced, and the interior of it formed into a 
female screw, and a copper cylinder, or male screw, is screw- 
ed into it. In the centre of this is pierced the real vent.” 
When this is considerably enlarged, and we desire toreplace it, 
a large hole is bored afresh in it, so that the copper in which 
the original vent was drilled may be entirely withdrawn. The 
female screw is then again tapped, and the new vent inserted. 
Pieces of large calibre can be thus bouched three times,t+ each 
of these vents will stand from 1,500 to 2,000 rounds slow firing, 
and about 1,000 quick firing without enlarging. Hence it 
follows that a piece may fire from 3,000 to 6,000 rounds, with- 
out our troubling ourselves about the vent. The heating and 
the length of the piece greatly contribute to injuring the vent. 
If we neglect to put copper vents to our new guns, we shall 
find ourselves in a sad predicament in a campaign. ‘This hap- 
pened to the Hanoverian Artillery in 1793, after the battle of 
Famurs. The vents of guns of 6 and 18 calibres in length 
were so enlarged after firing from 250 to 300 rounds with 8 lbs. 
of powder that the pieces could no longer be served. Fortu- 
nately they had time to adapt copper vents to them. At the 
* siege of Valenciennes the vents of the battering guns were so 
injured that three machines were in constant use at the latter 
* In the Madras service, it is usual to drill the vent before the bolt is screwed in, 
This ensures the vent being in the centre of the bolt-—T. 
+ There is no limit as to the number of times a gun will stand bouching. By punching 
a square hole in the head of the old vent for a purchase, and screwing it carefully out 


the female screw in the gun is uninjured, and consequently, not requiring fresh tapping, 
no enlargement takes place.—T. 
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end of it in replacing the vents. It takes a whole day to 
bouche a heavy gun.* 


WInpace. 


166. It would appear that the importance of limitation of 
windage has been overlooked, and that this point has not receiv- 
ed the attention which it deserves. The great difference of 
windage in the different artillery services is an evident proof 
that in this respect every thing has been decided arbitrarily, 
and without examination into the nature of the thing. It is 
strange that in every artillery service, the amount of the wind- 
age has been regulated by the size of the shot thrown. Why 
should the 24 pounder have double the windage of the 3 pound- 
er. Are the inevitable defects in casting shot twice as great in 
the former of these cases as in the latter? What experiments 
have been made on this point? Or is it less important to fire 
accurately with a 24 pounder than with a three? If any dif- 
ference should exist, it is the siege pieces which ought to 
have the least windage, because they fire against embrasures; 
that is to say, against small objects, which are not so easy to 
hit as masses of troops.t 

169. It would be impossible to suppose that the pieces 
would suffer more by a diminution of the windage. In fact, 
it is by a blow of the shot, (a bound, as it were at the place 
where it is rammed home in front of the charge) and conse- 
quently by an excess of windage, that the shot begins to make 
indentations ; and there is reason to believe that this great- 
ness of windage contributes to the more rapid deterioration 
of the piece. 


178. The author conceives that it is a great defect in siege 
and battering pieces when the difference of metal exceeds half 
a degree. In fact, in firing during a siege against the enemy’s 


© It can be done by the method in the preceding note in about three or four hours.—T. 

+ The author is evidently quile abroad on the subject, it is hardly necessary to e1- 
plain even to the non-professional reader that red hot shot are thrown from siege guns, 
but never from field pieces. The former therefore require an allowance to be made 
for the expansion of the shot, which the latter do not.—T. 
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embrasures at a distance of from 300 to 600 paces, we can- 
not make use of the line of metal range at one degree eleva- 
tion, as the guns would carry too high. 


On THE TANGENT Scatz. 


176. The shape of tangent scales has varied considerably. 
Experience has shown that all tangent scales, which are not 
attached to the piece and which are carried by the man who 
lays it, or in the small store box, are rarely used on field ser- 
vice, and not always even with siege and garrison pieces. 

177. There is not the slightest difficulty in adapting a tan- 
gent scale of a convenient shape to any gun whatever, new 
or old, a hole, following a line perpendicular to the axis of 
the piece is bored in the thickness of the breech. A gradu- 
ated cylinder® is introduced into it, having inches and tenths 
marked on one side of it, and degrees on the other: this cy- 
Tinder has a head which can be laid hold of in order to raise 
it. A screw, which enters the breech horizontally fixes the 
cylinder, after it has been raised to the required degree of 
elevation. This construction is at once so useful and so sim- 
ple that we are struck with astonishment how any others, 
which are not at all adapted to the object in view, could ever. 
have been thought of. But thus it is with all inventions. 


Two Letters from an Old Campaigner, extracted from the Bom- 
bay Times. 


My attention has been directed to an extract from the Na- 
val and Military Gazette, dated the 8th April, which appear- 
ed in your paper of the 10th June, commenting on an arti- 
cle in the last Quarterly Review on our Military establish- 
ments, and condemning the horse artillery service. I am of 
a different opinion to others who appear to think the writer 
in the Quarterly evidently well conversant with his subject, 
and differ with the writer in his opinions as to the advisabi- 


* A half cylinder in the Madras service,—T. 
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lity of turning foot artillery batteries into horse artillery, L 
will endeavour as concisely as the subject will admit to lay 
down my reasons and objections. 

I shall base my arguments on this sound principle—*“ let 
every army be efficient ;” and no army can be efficient with- 
out each arm composing that army being efficient in itself. 
Each arm of the service must perform its own part, and there- 
fore, on this principle, foot artillery cannot be horse artil- 
lery—infantry cannot be dragoons. 

‘The writer says he is, “‘ among those who entertain no sec- 
tarian predilections that the kernel of the army ought to 
be its artillery.” I fear he does entertain some such sectarian 
ideas. There is no doubt, I think, that the kernel of the ar- 
my is, and must ever be, the infantry. Who does not re- 
member the impenetrable squares at Waterloo, which the 
French cavalry galloped round and round, but could find no 
corner to enter at? ‘These squares were indeed hard shells, 
whilst the poor artillerymen were the kernel, for they were 
compelled to abandon their guns and take shelter in the in- 
fantry squares. So much for the kernel. 

‘The writer next says:—‘‘ We have partially noticed the 
““ recommendation of the writer (in the Quarterly, todo away 
« with the horse artillery, &c.,” and talks about the cost of 
Horse Artillery. Now if expense be his only object, it would 
be a much greater saving to do away with the Life Guards 
and a few of those corps that never go beyond London and 
Windsor. 

He further says:— This pet section of the corps is the 
ruin of the rest of the artillery.” The most sensible an- 
swer to this is, what is the commandant of artillery about to 
allow the whole regiment to be ruined for the sake of the 
horse artillery ? 

Again he says :— People seem to think from the chariot 
pacing they secon Woolwich Common, andin Pheenix Park, 
&c., the horse artillery in action are employed in galloping 
with cavalry from one part of the field to another ;” and 
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then asks “if they did this at Waterloo or Quartrebras ? 
When cavalry are put to speed, it is when they charge, at the 
very moment when they need the service of the horse artil- 
lery for other purposes than keeping up with them.” What 
is meant by other purposes, I cannot say, but horse artillery 
should be kept in reserve with the cavalry, for it is at these 
very charges they can be brought into full force. They 
should accompany every charge when practicable, and pour 
a round of grape into the enemy directly the cavalry clear 
their front; and I will venture to say the royal horse artille- 
ry will keep up with any cavalry at any pace. 

Again he says :—“ The only thing on which horse artillery 
pique themselves is superior speed—and proceeds,” Let us 
soberly examine this crotchet. Let the guns, for instance, be 
nine-pounders. Here we see guns and limbers with identi- 
cal ammunition and stores, &c.; with two gunners on each 
limber ; consequently the teams have the same to carry. Can 
we imagine any preponderance of speed here on the part of 
the horse artillery ? None. 

But the waggons, says the advocates of the horse artillery : 
Remember that the waggons of the field battery are cxtra 
laden each with six men of their respective gun detachments, 
without whose presence the guns cannot be served, while the 
horse artillery, having all their men mounted in detach- 
ment, are hussar gunners! and so on; and urges that horse 
artillery waggons might possibly beat the foot artillery wag- 
gone by a length or two, whilst the guns would be neck and 
neck. So much for pretension as to speed.” But I say, I 
want no waggons: the field of action is not the place for 
your magazines, which undoubtedly your ammunition wag- 
gons are. Leave your waggons under cover, then try your 
speed. The above is all capital on Woolwich Common 
or in Pheonix Park, but let us extend our views a little 
beyond Woolwich, and then examine this field battery as 
compared with horse artillery on the detachment system. 
Suppose a mountainous country, or a valley intersected with 
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deep ravines, rivers, and watercourses—all serious obstacles 
to artillery : now suppose we had to deal here with an ene- 
my, what immense delay would inevitably occur in dragging 
some thirty and forty ammunition waggons across, or getting 
them up a steep hill; and this very delay gives the enemy 
time to frustrate all the General’s plans, whereas a troop on 
the detachment system, would be up in acrack and off again 
at a gallop. 

The foot artillery may say we can leave our waggons be- 
hind: yes, so you can, but then all your men must walk, and 
so must your horses, for five men are not enough to work a 
9 pounder ; and for a gun to be badly worked in action, it 
had better stay out altogether. 

Again, and the greatest objection of all, is taking the am- 
munition waggons into action, which must be done with field 
batteries, for the men to work the guns come from the wag- 
gons. The more carriages, the more liability to accidents of 
all kinds. Suppose the waggons upset or stick fast in a nul- 
lah or wet ditch (which has been known,) how is the gan to 
be worked ?—and the waggons may be blown up, as was the 
case at Gwalior. All these are accidents artillery are liable 
to, and therefore the skilful artillerist will endeavour to avoid 
them, I may therefore safely say that to avoid all these, is to 
make your gun independent of its cumbersome waggon ; and 
the detachment system does do this: the gun and its detach- 
ment are as compact, complete and serviceable, as anything 
can be, and a troop can be drawn up on as‘ small a space as 
any infantry square, but I’ll defy a foot artillery field battery, 
with its limbering ammunition waggons, to get into the same 
space. And then, as I said before, what is the chance they 
are not all blown up: and remember, not only waggons and 
ammunition go but horses and men as well. 

The writer now cleverly shows how foot artillerymen are 
to be turned into horse artillery in a day: he says— But if 
the field batteries are to be armed with twelve pounders, let 
them be constructed on the same principle as to windage and 
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disposition of metal, as the light nine pounders, with which 
the horse artillery are now being armed, and the bugbear 
about speed must vanish. As to the plea that horse artillery 
having gun detachments at hand, &c, need not taketheir wag- 
gons into action, we have only to say, let the off horses of 
field batteries be provided with saddles on which to mount 
their gun detachments when any movement of celerity is re- 
quired, and thefield batteries need not take their waggons into 
action.” 


A more absurd proposition I never heard of. The three off 
horses can only carry three men, with two limber men, giving 
five men to work a nine pounder, instead of nine men, the 
proper complement. This proposition must also have been 
intended for Woolwich Common, where they fire blank car- 
tridge and have a billiard table to gallop over; but to send a 
nine pounder into action with only five men to work it, I 
should say was madness. What would Sir Charles Napier 
say to this? Then what are the chances that some of your 
men are not knocked over: your guns being isolated from 
all assistance of their waggons, what is to be done? Let the 
writer answer this. 

Bat suppose, in attempting this grand feat, they suddenly 
come upon a deep ravine or any other obstacle : what means 
has a gun with only five men to work it to get over these ob- 
stacles? Why none. These are only a few of the objections 
against turning foot artillery into horse artillery, but I think 
quite sufficient to show the utter helplessness they would be 
thrown into. 


Again he says—“ This, as we have said on former occa- 
sions, is the way, (yes, to ruin the service) and the only way 
in which the Bengal horse artillery are organized, and they 
have for weeks together in that hot climate been known to 
accompany cavalry in marches of unprecedented length ; and 
as to speed, this horse artillery, not on the royal horse artil-, 
lery system of mounted detachments, is capable with their six 
pounders of passing over a measured half mile and delivering 
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around of case in one minute and fifteen seconds,—a feat 
which we question whether the Queen’s horse artillery ever 
surpassed.” 

‘What a pity the writer stopped at one half mile, because 
this is no trial; why did he not advance for two or three half 
miles, and fire two rounds at each, and then ask the same 
question? ‘The writer is very unfortunate in his selection of 
the Bengal horse artillery, because it is a known fact, that 
atroop of Bombay horse artillery (which is exactly on the 
same detachment system as the Queen’s,) was placed along- 
side of a Bengal troop of horse artillery at Cabool in 1839, 
and four distances marked out: they advanced and fired two 
rounds at each distance,—the Bombay troop beating the Ben- 
gal hollow. ‘The writer quotes the Bengal horse artillery as 
having made marches of unprecedented length. Yes, they 
marched to Cabool, with the assistance of H. M. 13th Light 
Infantry ; but not an infantry man ever laid hands upon a 
Bombay gun, either horse or foot! Again he says :—‘ If 
celerity of movement is required, (and quotes the royal horse 
artillery as the only way,) mount the gun detachments on the 
off horses, and leave the waggon behind.” He forgets, or 
does not know, that the off horses of the Bengal horse artillery 
are always mounted ; yet still they require their off waggon 
drivers, and cannot go into action without their waggons : and 
this is the very system the writer advocates for field batteries 
mounting their off horses and leaving their waggons behind. 
But probably as the writer can turn a foot artilleryman into 
a horse artilleryman in a day, he has also some other won- 
derful means of carrying his remaining four detachment men 
in the air unseen, in which case he would leave his waggons 
behind. 

The writer again says—‘ The details of drill in a troop, &e. 
are so little at variance with a battery, that a field battery 
might be turned into a troop in a day.” 

Prodigious! This is the most wonderful stride in modern 
tactics I have lately heard of—it beats railroads all to nothing. 
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A foot soldier to be taught to ride in a day! As far as work- 
ing a gun, they must be the same, but a horse artilleryman 
must not only be taught to ride, which takes months, but also to 
drive ; he must be most active in mounting and dismounting. 
All this takes a considerable time. The off horses should 
never on any account be mounted: the reason is obvious— 
their draught is already heavy enough without extra weight: 
the gun cannot move till it is limbered up, and then, instead 
of moving off at once, as it would do on the detachment sys- 
tem, has to wait some minutes for the off horses to be mount- 
ed. Ifthe off horses are mounted, how is all the marching 
kit to be carried? The Bombay horse artillery and dragoons 
are independent of any one. The whole of the horses’ kit,— 
heel ropes, head stalls, and comb and brush, watering bridle 
and nose bag,—are all carried on the horses: they arrive at 
their ground, and the Europeans picket their own horses in 
five minutes; but not so in Bengal, for I believe the syces 
carry the heel ropes or chains. The Madras horse artillery is 
on the same detachment system as at Bombay. I once sawa 
troop, and a neater troop I never beheld; they had brown 
leather harness, which looked particularly well: they gave me 
a field day, and every thing was in fine order. I mention 
this circumstance to show that I am not a prejudiced man to 
any particular presidency. 


The writer throughout evinces a strong desire to abolish 
horse artillery,—in other words, to turn foot artillery field 
batteries into horse artillery, for the sake of saving expense 
and preventing the ruin of the regiment ; but whilst he is re- 
commending all this change, he loses sight of his object, and 
is caught in his own net. First, he recommends eztra sad- 
dles, horse artillery horses, equipment, §c., &c., the same 
as the horse artillery, to be supplied to all the foot artillery 
field batteries, so that were all his suggestions to be attended 
to, the batteries would soon become as expensive as the horse 
artillery, without their efficiency, for in no one way has he 
proved that his guns, when any movement of celerity is re- 
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quired, can get into action without his waggons ; and it must 
be allowed that the field of action is no place for your maga- 
zine, which your ammunition waggons are. But he mentions 
the Bengal horse artillery as the only system to mount your 
off horses, and then leave your waggons behind. The Ben- 
gal horse artillery, as I have stated before, always have their 
off horses mounted ; yet with all this they are obliged to take 
their waggons into action. Gwalior perhaps may not be 
forgotten, where all the waggons and limbers were blown 
up. 

The great beauty of the field batteries on their present 
system of organization is, that whilst they are most efficient 
their cost is trifling, and I doubt very much if they cost one 
Rupee more than the old bullock system. I have no doubt 
myself in the end they will be a saving to government, if an 
eye is kept on the price of the horse, for I know from expe- 
rience, first rate horses may be bought for 300 Rupees for 
field batteries. 

But horse and foot artillery are indispensable. Horse ar- 
tillery may be made very great use of: they can act with the 
skirmishers of cavalry, cover all deployments,—in fact there 
is no position where horse artillery cannot be brought into 
play. Foot artillery batteries should keep their proper place 
with the infantry, and they are invaluable; but they must 
ever be cumbersome till they get rid of their waggons. I for 
one disapprove of mounting the men ; it gives extra draught to 
the horses, and obliges you to take your waggons under fire. 
Now both these ought to be avoided, and if you require to 
pack your force in a small space, it would not only be most 
dangerous, but impossible with so many carriages. A four 
horse battery in column of route takes up 177 yards—77 yards 
more than a troop on the detachment system with six horses 
ina gun. No field batteries, or even horse artillery, on the 
system advocated by the writer, can for a moment compete in 
celerity with a troop on the detachment system ; and to prove 
it I'll instance one movement. 
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The one has twelve carriages, the other only its six guns: 
these are both ordered to a distant part of the field in column 
of eub-divisions or route. Half of the battery with twelve 
carriages would of course be standing still, when the troop 
with its six guns and detachments would be on the move at a 
gallop. The same reasoning holds good on coming into action. 

A battery of six guns and waggons occupies 225 yards, 
consequently a troop without waggons occupies half that dis- 
tance. 

Such a system as the writer in the Quarterly proposes, 
would be to destroy your artillery. I am of opinion every 
gun should be independent of its waggon : the proper comple- 
ment of men to work a gun should be with the gun, and 
not with the waggon, and lastly no ammunition waggon 
should be allowed under fire, for to take them into action is 
opposed to all reason, to all judgment, and to all general- 
ship. 

: An Oxp CAMPAIGNER. 

In my last letter I confined my remarks chiefly to the ne- 
cessity and superiority of horse artillery over foot artillery 
field batteries, condemning in toto the system of taking your 

ammunition waggons into action. Since that, I have given 
the subject my earnest consideration, and am still more con- 
vinced of the absolute necessity of every gun being entirely 
independent of its waggon. I dont mean to say by this that 
the ammunition waggons are to be out of reach altogether ; 
certainly not—they should be placed under cover, safe from 
the possibility of the enemy’s fire touching them. I touched 
but slightly in my last on the real duties of horse artiliery in 
the field, and, as it will prove profitable I hope to many, I 
will endeavour to point out what, in my opinion, those du- 
ties are, but let it be remembered, that I only talk of horse 
artillery on the detachment system. AsI stated in my for- 
mer letter, so I state again—horse artillery should be kept in 
reserve with the cavalry, unless it should so appear that no 
opportunity will be likely to offer for either the cavalry or 
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horse artillery acting ; but this would seldom occur—but, 
should it be 60, the horse artillery can of course then be made 
use of with the infantry. Horse artillery on the detachment 
system has this great superiority over all artillery, whether 
horse or foot, not on the detachment system, viz., extricating 
themselves from all difficulties, and, in conjunction with ca- 
valry, of producing the most brilliant results: it is the com- 
bination of these two arms on the field of action that most 
undoubtedly will very often decide the day. Cavalry, gene- 
rally acting on the offensive, should as I stated in my former 
remarks, always be accompanied, when practicable, with horse 
artillery, for horse artillery add considerably to the strength 
of cavalry, and if their fire does not entirely break the foe, it 
must be allowed it shakes and causes death and confusion in 
the enemy’s ranks, and adds considerably to success. After 
victory, cavalry are employed in pursuing the enemy. Horse 
artillery should accompany them. Cavalry are employed in 
covering a retreat, whether in consequence of a defeat or other- 
wise. Horse artillery should invariably be employed on this 
important duty, and perhaps one of the most important duties 
they have to perform, because it will require great tact and skill 
in keeping the pursuing enemy from pressing too closely on 
the retreating colamns. Here let me ask, of what use it would 
be a dozen lumbering ammunition waggons galloping about? 
They would not only be an embarrassment to their own guns 
but a very great impediment to the cavalry. Horse artillery 
should accompany all cavalry expeditions whose object may be 
to surprise the enemy, whether by attacking its rear, flanks, or 
drawing off his attention by false attacks, or of cutting off con- 
voys of provisions and stores : in all these duties the greatest 
secrecy and judgment is necessary—no high road should be 
followed, some circuitous and not thought of route should be 
taken, by which the enemy would least suspect his adversa- 
ry’s approach, and therefore be the least protected or prepar- 
ed for an attack. What a nuisance on expeditions like these 
would a dozen ammunition waggons be, and very likely pros- 
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trate the whole scheme—a gun and its detachment can go any 
where, but not a waggon. The body of a waggon is the most 
unwieldy thing ever man laid his hands on when unlimbered. 
Then leaving the waggons behind, and mounting the off hor- 
ses in a field battery, and two limber men, how would these 
guns get over all the difficulties they might have to encounter, 
with only five men to work them? Why in this way—by los- 
ing perhaps half the day, and tiring the cavalry to death by 
protecting their guns, and yery likely have to dismount and 
work at the guns also. The commander of an army may wish 
to obtain possession before the enemy of some particular post, 
village, or bridge across a river, at a distance of some fifteen 
or twenty miles: his first idea would be to push on some ca- 
valry and horse artillery ;—this exploit in front of an enemy 
might prove a very dangerous duty, and in effecting it en- 
danger the loss of the guns. Would it not then be madness 
to send waggons also, and endanger their loss as well: and 
how would guns, with only five men to work them, under- 
take such a dangerous expedition? I think the above duties 
clearly prove the great advantages of horse artillery over foot 
artillery field batteries, when properly made use of, and the 
very great embarrassment and impediment ammunition wag- 
gons on the field of action, or even a common parade, must 
be to all the other branches of the service, manceuvring with 
guns, for it will scarcely be believed by the uninitiated, that 
two and even three infantry battalions in square could stand 
on the same ground as six ammunition waggons in close bat- 
tery would occupy. Ina proper combination of horse artil- 
lery with cavalry great judgment and skill is necessary : it is 
not a brigade parade that will teach it ;—he must be well vers- 
ed with the actual capabilities of artillery, the effect of fire, 
the best range, the best missile, and, lastly, the most advan- 
tageous position to cause the greatest effect with the least loss 
of life. These may appear trifles, but they are very impor- 
tant trifles, and therefore none should ever command artillery 
but the artillery officers themselves. It isa general rule 
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that when the two arms are acting together the one conforms 
to the other, and vise vers4; and this depends on whichever 
may be the attacking column, as the attacking column is the 
one to be conformed to. I have endeavoured, as far as a few 
remarks like these will allow, to show what the actual duties 
of horse artillery in the field are, and chiefly to prove the 
utter absurdity of turning foot artillery into horse artillery in a 
day, orina century. It would be, and always is, a most amus- 
ing sight to see a Jack Tar on horseback ; for he is as great 
a clog to the horse as the horse is to him—ergo, a foot soldier 
on horseback—and such would be the proportion of seventy 
or eighty ammunition waggons to the cavalry and infantry on 
the field of action, or a common parade. I can’t say what the 
“Tron Duke’s” opinion may be regarding the horse artillery, 
but Napoleon so often expressed his opinion of them, and 
made such use of them, and especially with his cavalry, that 
he considered his cavalry inefficient without horse artillery, 
because they are a mutual support. As I perceive another 
writer on the same subject spring up at Woolwich, I would 
suggest to him the propriety of a practical demonstration in- 
stead of a theoretical one. ‘They have horse artillery and field 
batteries both at Woolwich ; take out a troop and its detach- 
ment, and a field battery without its waggons: mount the 
three off horses and the limber with two men. Here then 
you have six guns turned into horse artillery in a day, and 
equal to compete with any horse artillery. Mark out, now, 
three miles across country, having three or four ravines or 
good large ditches, a hill to ascend and descend, and to attack 
the enemy in the rear. In this attack we will suppose every 
gun engaged loses two men, they are ordered to retreat, and 
have perhaps one or two slight skirmishes, say with about for- 
ty infantry soldiers, who try to cut them off. I shall not offer 
an opinion as to which will be the best able to defend them- 
selves in retreating—the horse artillery with sixty mounted 
good troopers or the foot artillery guns with three men ! Itis 
a great mistake attaching horse artillery to infantry brigades— 
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the reasons must be sufficiently obvious. Horse artillery 
should always be attached to cavalry brigades and divisions, 
for nothing sooner gives a horse a sore back than crawling along 
the road with infantry. 

N. B.—Since writing the above, I have been obligingly fa- 
voured with the following extracts from a friend, which com- 
pletely bear out my opinion—they are extracts from a French 
work. 

** All military men, who have any experience of war, are 
aware that horse, or flying artillery, are principally designed 
to act in consort with cavalry.” 

“* Napoleon, who for such a length of time calculated the 
respective strengths of the different arms, says, in his me- 


moirs, ‘ the horse artillery is the complement of the cavalry 
arm.’”’#* 


Speech of Lieutenant General Sir Howard Douglas, Bart, H. P., on 


“ Ordnance Estimates,” in the House of Commens; Friday, June 
27th, 1845. 


Sir H. Douglas entreated the Committee not to be led away 
by the Honorable Member’s regard for pecuniary economy, to 
interfere with this splendid and efficient corps—the horse 
artillery. The Honorable Member said it might be dispensed 
with in peace, and speedily reconstituted for war. This is not 
so. No corps of this description and scientific character can 
be suddenly formed. Nothing in our artillery system has con- 
tributed more to the success and renown of our arms, than 
that power of concentration, celerity of movement 3 and active 
combination of artillery with the other arms, which attended 
the introduction of horse artillery. The efficiency of the horse 
artillery is the result of many years of improvement and expe- 
rience. He (Sir H. Douglas) would not attempt to take up 
the time of the Committee to trace this. For this, it would 
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be necessary to go back to the time of Frederick the Great, 
who introduced horse artillery in that war, in which, by cele- 
rity of movement, he defeated, with the same army, enemies 
on every frontier of his states. He might show the prodigious 
advantages reaped in all the armies of Europe from the adop- 
tion of this arm—the important uses made of it by Dumourier, 
Pichegrue, and Napoleon ; and in our own service, the brilliant 
services of that corps in the Peninsular war. He (Sir H. 
Douglas) would not attempt to specify the many brilliant proofs, 
exhibited in that war of the peculiar advantages of that des- 
cription of artillery to which the Honorable Member’s observa- 
tions relate; but with the permission of the Committee would 
refer only to the battle of the Nivelle on the 10th of Novem- 
ber, 1813. 


Clauzel was strongly posted on a ridge, having the village 
of Sarre in front, covered by two formidable redoubts, San 
Barbe and Grenada. He thought the country in front was 
so difficult and impracticable for artillery, that he was aston- 
ished when eighteen British guns opened upon those redoubts 
at daylight in the morning. Under the powerful effect of a 
shower of shot poured upon S. Barbe the Infantry of the fourth 
division stormed and carried that redoubt. Ross (the present 
Sir Hew) then galloped—he (Sir H. Douglas) begged the 
Committee to mark the term—galloped to a rising ground in 
rear of the other redoubt, Grenada, drove the enemy from it, 
when the British infantry carried it, and the village of Sarre, 
and advanced to the attack of Clauzel’s main position. Part 
of it was carried; but Clauzel stood firm, covered by another 
redoubt and a powerful battery. These were speedily silenc- 
ed by Ross’s troop of horse artillery, the only battery that had 
been able to surmount the difficulties of the ground after pass- 
ing Sarre. The British Infantry then carried the redoubt, 
drove Clauzel from his position, forced the French to retire, 
and the rout was complete. Sir, that operation was worth all 
the money the horse artillery has ever cost the country. He 
(Sir H. Douglas) cordially concurred in the yote for increas- 
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ing the number of men of the foot artillery; far from think- 
ing it unnecessary, it is indispensable; but it is totally in- 
adequate to the wants of the service. He rejoiced to find in 
these estimates, additional votes for improving the coast de- 
fences, for ordnance stores and for armament; but he begged 
the Committee to remember that, however liberally the ma- 
terial of the coast defences may be provided for, however 
Promptly these may be completed, you will have done little 
towards the security of the country, unless you are prepared 
to man those defences with a sufficient number of well train- 
ed and efficient artillerymen, ready, at any time, for any sud- 
den emergency. To be prepared for, is, not to provoke, but to 
prevent war. The most perilous part ofa war to this country, 
would be the commencement, before you get your strength 
together, and can put forth your force for meeting menace, 
with active defence, as Britons ought, to keep war from the 
shores of England. But you have not at present one artillery 
man per gun for existing defences: you have not a sufficient 
number of artillerymen to keep up the foreign reliefs proper- 
ly with well trained men. You have not a piece of ordnance, 
nor an artilleryman in all the Colonies of the Pacific. 


Such are the demands on the head quarter establishment, 
the practical school of artillery, that artillerymen, and even 
Non-commissioned Officers are frequently sent away imper- 
fectly trained, and often without any instruction in the gun 
practice. Remember it is not only necessary to retain practi- 
cal proficiency in the management of the arms which triumph- 
ed in the late war, but to become as proficient and as superior 
in acquiring a perfect knowledge, an expert and effectual 
management of the new arms which will be generally used, 
together with a gigantic power, in future wars. Improvements 
in naval and military ordnance keep pace with the gigantic 
progress making in other departments of mechanical and 
practical science. The arms of the late war have been su- 
perseded—more powerful engines—more ponderous bolts are 
forged. Such now is the state of nayal artillery and gunnery, 
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and the means of aggression, that coast defences require ad- 
ditional strength, corresponding armament, and, above all, ef- 
ficient management, to prevent the approach of forces, which, 
if permitted to close, are now, as has been shown in a recent 
instance, more formidable than ever to coast batteries. He 
(Sir H. Douglas) would repeat then, in the strongest possible 
terms, that whatever else we may do, we do nothing effectu- 
ally, towards the security of the country, against any sudden 
attack, if we provide not in time the means to man our bat- 
teries with a sufficient number of well instructed, efficient ar- 
tillerymen.® 


Newton’s Improvements in Wheels. 


The present invention is stated to consist of a peculiar me- 
thod of casting iron wheels for locomotive engines and rail- 
way carriages, and to have for its object the uniform cooling 
of the various parts of the casting, and thereby to avoid frac- 
ture from irregular chilling. 

The Patentee observes, that soon after the advantages of iron 
wheels with chilled peripheries and flanches were establish- 
ed, the difficulty of casting them in one piece was ascertained. 
The rim was found to cool sooner than those parts which 
connect it to the ‘‘ hub’’ (commonly called nave,) and then to 
shrink in cooling, and either break, or become so weakened 
as to break, on being subjected to a strain or jar. Various 
methods of overcoming this difficulty have been suggested,— 
such as the employment ofa “ slit hub” formed of segments, 
bound together by iron hoops, and bending the arms or 
spokes, to allow of their shrinking. 

The form of the connecting parts of the wheel which the 
Patentee prefers is that of a simple disc; and his mode of 
chilling the rim, flanche, and connecting parts, consists in 
employing a mould of metal, instead of sand, as heretofore, 


© Extracted from Hansard’s Parliamentary Debates. 
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so that the metallic surfaces of the mould shall come in con- 
tact with the surfaces of the casting. 

In practice it has been found necessary to chill only one 
. surface of the disc ; and in that case, the top portion of the 


metal is replaced by one in sand, made in the usual man- 
ner.® 


Materiality of the Electric Fluid. 


Mr. Lake of the Royal Laboratory, Portsmouth, has com- 
municated to the Lancet the results of a singular experiment, 
which appears to show that the electric agent is really fluid ; 
and that when collected so as not to exert its powers of at- 
traction and repulsion, it obeys the laws of gravitation like 
carbonic acid and other gases. The electric fluid was receiv- 
ed in a leaden jar insulated on a glass plate. At the lower 
part of the jar was a crack in the side, of a star-like form, and 
from around this the metallic coating was removed. On 
charging the jar, it was observed that the electric fluid soon 
began to flow out in a stream from the lower opening ; and on 
continuing the working of the machine, it flowed over the 
lip of the jar, descending in a faint luminous conical stream 
(visible only in the dark) until it reached the level of the out- 
side coating, over which it became gradually diffused, form- 
ing as it were, a frill, or collar. When the jar was a little in- 
clined on one side, there was a perceptible difference in the 
time of its escape over the higher and lower parts of the lip, 
from the latter of which it began to flow first. On disconti- 
nuing the working of the machine, the fluid first ceased to 
flow at the lip of the jar, and then at the lower aperture. On 
renewing the operation, it first re-appeared at the lower 
aperture, and afterwards at the mouth. This very ingenious 
experiment appears to establish the fact, that the electric fluid 
is material, and is influenced, under certain circumstances, by 
the laws of gravitation. 


© Mechanics’ Magazine, January, 1848. 
+ Mechanics’ Megazine, April, 1848, 
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Ordnance for the Reyal Navy. 


(Extract from the Naval and Military Gazette, No. 767.) 


The Board of Admiralty have recently, in conjunction with 
the Board of Ordnance, ordered that the following guns shall 
in future be used in her Majesty’s Navy, such having been 
found, after repeated experiments, to be the least liable to ob- 
jection, on account of their facility of working, minimum re- 
coil, and other qualities. The particular description of gun 
to be used on board any steamer or ship of war will depend 
upon the capabilities of the vessel herself :— 


cwt, feet. inch. 


10 inch Gun of 87 9 4 General Millar's. 
Do. 8 9 4 do. modified. 

8 inch 65 9 0 do. 

Do. 60 8 10 do. 

Do. 52 8 O do. 
68 Pounder 95 10 0 Lieutenant Colonel Dundas’. 
66 = do. 98 11 O Mr. Monk’s. 
66 = do. 87 10 0 do. 
42 do. 84 10 OQ Lieutenant Colonel Dundas’. 
42 do. 7 10 O do. 
42 do. 67 9 6 do. 
32 do. 56 9 6 Bloomfield’s. 
32. do. 60 9 O Monk’s new Gun. 
32 do. 5Qand48 8 0 Sir A. Dickson's and Genl. Mil- 

lar’s. 

32 do. 45 8 6 Monk's new Gun. 
32. do. 42 8 0 do. 
32 = do. 41 8 0 Bloomfield’s. 
32. do. 40 7 6 Congreve's. 
32 do. 39 7 6 Bloomfield’s. 
32 do. 32.6 «6 do. 
32 = do. 25 6 O do. 
32 do. 25 6 0 Lieutenant Colonel Dundas’. 
32 do. 25 5 4 Sir A. Dickson’s. 
18 do. 22 7 O Bioomfield’s. 
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ewt, feet. inch. 


18 Pounder 20 6 O Bloomfield's. 
18 do, 15 5 6 do. 
42 do. Carronade 22 4 6 General Melville's. 
32 do. do. 17,4 ~«0 do. 
"24do. do. 13 3 9 do, 
18 do. do. 10 3 4 do, 
12do. do, 6 2 8 do. 
6do. do. 43 2 9 Bloomfield’s. 
Mortars 13 inch10l 4 5 do. 
Do. 10 do. 52 3 Q do. 
How. 24 Pdr. Brass 13 4 84 Millar's. 
Do. 12 do. 10 4 7 Dundas’. 
Do. do. 6} 3 92 Millar’s, 
BrassGun6 Pdr. 6 5 0 Bloomfield’s. 


“The number of men required to work these guns varies 
from three and one boy for the smallest, to 18 and one boy 
for the heaviest.”— Hampshire Telegraph.” 


Memorandum No. 219, from Colonel James Ketchen, Briga- 
dier Commandant of Artillery, to the Secretary to the Mili- 
tary Board, Fort Saint George, dated Saint Thomas’ Mount, 
6th May 1848. 


The undersigned has the honor with reference to the Mi- 
litary Board’s letter, dated 19th March 1847,* calling for a 

© No, 129. concise report of the trials and experiments 
made with the view of ascertaining the relative qualities of 
Europe, and Country Linseed Oil to state that, 


1. The following experiments have been carried on by the 
No.1. Europe boiled linsced Director of the Artillery Depét, 
gil as received from the Presi- with three descriptions of paint 


dency 1. : gee : : 
eney rons oil as receiv. mixed with linseed oil as margin- 
Len the Commissariat De- ally indicated. 

No. 3. Same as No. 2 but 9. On the 6th May 1847, a plank 
boiled for 6 hours with 7 ozs, of f : 
red litharge gradually added to of well seasoned Teakwood, 4 inches 


it during the time of boiling. ; 
He ning the ume. of boiling; thick, and 6 fect long, was sawn 
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down the centre forming two planks of two inches thickness 
each. Each plank was marked into three divisions and num- 
bered and painted thus: 
Country Oi boiled 
Europe Oil. Country Oil. with Litharge. 


RS SEERA OIE OEY 
pares De N/a eee A OK 
One of the planks marked 1, 2 and 8 was exposed to all wea- 
thers and the other marked 4, 5 and 6 kept under cover. 

8. The planks received the first coat of paint on the 6th 
May 1847. 

Nos. ] and 4 dried in 24 hours. 
» Zandd ,, 4, 2} days. 
» Sand6 4, » 3 » 
4. On the 2d July 1847, they were examined, when Nos. 
: 1 and 4 were found to be the best in appear- 
Europe Oil. . 
ance of the three specimens. 

Nos. 3 and 6 have not preserved so good an appearance as 

Nos. 1 and 4, but better than 2 and 5; the 
saree with plank that had been exposed was somewhat 
blistered. 

Nos. 2 and 5 peeled off when ecratched 
with the finger nail. 

5. The plank marked 1, 2 and 3 that had been exposed 
to the weather had become a light slate color, which adhered 
to the finger when rubbed; no difference was perceptible in 
the plank which had been kept under cover. 

6. On the Sth July 1847, a second coat of paint was given 
to each plank, and a second examination took place on the Ist 
September 1847. 


Country raw Oil. 
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Nos. 1 and 4 were again found to have 


Berope Oi: the best appearance. E 
Caskes Gu wile Nos. 8 and 6 stand next, but are not to be 
Lithatge. bi compared with the Europe Oil; No. 6 is 


aticky, and peels off when rubbed hard with the finger. 


Nos. 2 and 5 are not so good as either of 
the others, No. 2 having lost its color, and its 
surface is covered with small blisters. No. 5 peeled off easily 
when rubbed with the finger. 

7. The next process that these planks were subjected to, 
was, each board being washed, and well rubbed with cuttle: 
fish, until quite smooth, and re-painted as before with two 
coats on the 8d and 6th September 1847. 

The plank marked 1, 2, and 3, was then exposed to the 
weather, and that marked 4, 5, and 6, kept under cover until 
the 1st November 1847, when on an examination ; 

No. 1 was better than 2 and 3, the latter had lost their 
color, and were spotted with white. 

No. 4 looked as well as when first painted, Nos. 5 and 6 
were very sticky, particularly during wet weather, and peeled 
off when rubbed with the finger. 

8. The next examination took place on the 8d January 
1848, after the plank marked 1, 2 and 8 had been exposed to 
the weather, the whole of the last heavy monsoon; several 
white spots appeared on various parts of the plank, and the 
color of the whole had much faded; when rubbed hard, the 
paint came off like powder, but No. 1 retained its color better 
than Nos. 2 and 3. 

Nos. 4, 5 and 6 became sticky during the rains, but 4 was 
less so than the two others. 

9. Since January last the plank marked 1, 2, and 8, has 
been exposed to the weather, and upon a careful examination 
presents no perceptible difference in any of the three divi- 
sions, the whole appears to have suffered alike by the expo- 
sure. 


Country raw Oil. 


uv 
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10. The plank marked 4, 5, and 6, presents little difference 
in appearance, No. 4 has the best color and it cannot be rub- 
bed off by the finger, Nos. 5 and 6 peel off when rubbed hard, 
but all three specimens are smooth, and of nearly an uniform 
appearance ; and, on a reference to persons unacquainted wik 
the various qualities of the linseed oils, used with the paint, 
much variety of opinion exists, as to which of the three was 
superior in appearance, but No. 4 has certainly, upon the 
whole, retained its color better than either of the other speci- 
mens. 

11. The plank 1,2, 3, was rubbed with a cloth by hand, 
the friction was regulated equally to the three specimens, 
and, as will be seen, the effect was the same, 

12. The planks alluded to are herewith forwarded for the 
inspection of the Military Board. * 


Memorandum No. 215, from Colonel James Ketchen, Briga- 
dier Commandant of Artillery, to the. Secretary to the 
Military Board, Fort Saint George, dated Saint Thomas’ 
Mount, 3d May, 1848. 

With reference to a letter from the Military Board, dated 
22d October, 1847, No. 1759, forwarding four specimens of 
* 1 intended for harness traces, the “ Gutta Percha” as per mar- 

: ul, gc fe Henbe, fr fara, gin,* and directing that they 

13 intended for tiling. might be exposed to the direct 
4 ,, in substitution of tar- . is 
paulin. natural action of solar heat, in 
order to ascertain whether they 
were applicable to Ordnance or other military purposes, the 
undersigned has the honor to state: 

2. That on the Ist January last each of the specimens re- 
ceived was divided into two equal parts; since that time one 
portion has been kept in the model room at the Artillery De- 
pot, and the other exposed to the action of the sun every day 
from 8 A. M. until 4 p. m. (Sundays excepted.) 

3. The specimens marked 1, 13, and 14, have during the 
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exposure gradually decayed until they have become in the 
present perished state, as will appear upon an examination of 
the portions forwarded herewith. No. 2 does not appear to 
have been altered by the exposure, except in color which is 
much darker than it was. 

4. During the hottest part of the day, No. 1 and 13 adher- 
ed to the wooden trough in which they were exposed, and 
became quite soft. 

5. The undersigned has no hesitation in stating that he 
considers the specimens of Gutta Percha, above reported on, 
totally inapplicable to Ordnance purposes. 


Memoirs translated from the new Work of General Paixham’s, enti- 
tled “Constitution Militaire dela France.” By Lientenant Colo- 
nel Brereton, C. B. and Ki. H., Royal Horse Artillery. Communicated 
by Majer C. C. Young, Royal Artillery. 


The questions to be found in these treatises are of great 
importance to the armies of the whole civilized world, for the 
complete solution of one of them, which has now been disco- 
vered, will undoubtedly lead to a complete change in the art 
of war in general. But this solution is to the Artillery of 
the Line of still deeper importance, for its very existence is 
threatened by the fact that the new French musket has been 
rendered supertor to field Artillery, and which ceases to be, 
as hitherto, the most powerful arm of battles; but I know 
the science and buoyant zeal of the British Artillery, I am 
confident it will not passively suffer this abdication, and I 
am also confident that, when the facts contained in these Me- 
moirs shall have been known and appreciated, the Royal 
Artillery will ’ere long discover the secret and antidote hi- 
therto sought in vain. ‘This is, but in a small degree, per- 
haps, a question of science ; like the self-acting safety valve, 
it may possibly suggest itself to the least gifted amongst us. 
Yet, whoever may be that fortunate discoverer, he will have 
the glory of rescuing his corps from the degradation which 
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now threatens it. With this object, I think it desirable to 
circulate these important papers ; they state plainly the exist- 
ing danger; and, which is better, give the results of the ee- 
veral experiments made during a long course of years to dis- 
cover the secret which has hitherto eluded research. Yet 
these results are of the utmost value, for a great principle, ia 
the law of projectiles, has thereby certainly been found, and, 
in our search after the great discovery, even the failures will 
be as beacons to avoid them. 
(Signed) Ws. Brereton, Lieut. Colonel, 
Royal Horse Artillery. 
Woolwich, 6th May, 1850. 


No. 1. Upon tag New Mesxet or France. 


It is a general supposition that a great advantage would be, 
to be able to fire, in the same space of time, a greater number 
of rounds ; and the supposition is true, were the number of 
rounds only concerned, but it is less so of shots fired without 
aim, and in warfare such is the difficulty of transport that 
the power of expending ammunition exceeds that of the means 
of conveyance, therefore the constant anxiety of persons in 
command is to check the amount of firing, rather than to in- 
crease it. Improvement then is not required as to an in- 
crease of the number of shots fired, but that they may be so 
with more correctness and at a greater distance ; this in fact 
is what has now happened for musket firing (already much 
improved since the peace), it has been supplanted by the 
fire of the Carbine Musket, which goes far beyond all rea- 
sonable expectation. 

This is not the place in which to describe either this new 
arm, or the experiments by which skilful Officers have arriv- 
ed at so great an improvement, but this is the result. 

Istly. At a distance of 200 metres, against an object of 
two metres high, and two in width, this is, against a group of 
‘two or three men, an ordinary musket struck 44 times out of 
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‘100 rounds; with the new musket every ball of the 100 
rounds struck the object. 

@ndly. Against the same object, at the distance of 600 
metres, the ordinary musket could not strike in 100 rounds, 
a field piece struck only 6 times; the new musket twenty- 
five times. 

3dly. Against the same object, placed at a distance of 1,000 
metres, or a fourth of a league, a distance at which the field 
piece deviated from six to eight metres from the point fired 
at, the new musket struck six times out of the 100 rounds ; 
and even at that enormous distance, a marksman selected and, 
against a small object, hit it three times out of four shots, 
Thus art did here more than nature, for the best sight only 
can distinguish the point at a 1,000 metres distant which this 
musket could accurately strike ; and add to this that the new 
carbine musket is not difficult of loading as is the old musket, 
and the recoil is less violent, and, what is very important, 
that the common arm now in use may be converted into the 
new one. é 

Napoleon has said that the musket is the best warlike ma- 
chine invented by man; what would’he have said, if he had 
seen the new arm? What will be the consequences of this 
change, it becomes of importance to examine. At 600 me- 
tres, the enemy’s case shot will scarcely range, and his round 
shot will only hit a group of two or three mem six times out 
of a hundred rounds, but at that distance our Infantry can 
make every shot tell upon the vast group of men and horses 
in action with a gun; the enemy’s Artillery must soon be 
silenced ; the same may happen to our Artillery from the 
enemy’s musketry. Thus, on both sides, if a battery of Ar- 
tillery be placed in line, and in advance, and if a company of 
Light Infantry be placed in front of it, there will probably be 
a complete extinction of fire of Artillery. No doubt the can- 
non will always retain its superiority in penetrating deeply 
into the heads of columns, in clearing obstacles, and in acting 
at considerable distances ; but the fire of Light Infantry will 
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have a terrible effect against Field Batteries, and a swarm of 
Light Infantry upon the whole line, firing with such exact- 
ness, what will not be its effect upon an enemy’s troops, upon 
its masses, and upon its officers, who will be selected as ob- 
jects by the most practised of the marksmen? The operations, 
then, of Light Infantry will become the most important 
ones; but this change will be in nowise unfavourable to 
France which has invented the new arm ; on the contrary, 
it will be beneficial to her, because -no country has, in an 
equal degree, soldiers full of intelligence, of bravery, easy of 
acquiring instruction, and so adapted to the venturesome 
warfare of combatants entrusted to act upon their own con- 
ceptions. 

But there is a still higher consideration with the ancient 
arms, which possessed neither a great range nor great cor- 
rectness; the combatants engaged man to man, and the sol- 
diers well disciplined, they for whom war was an art, had a 
decided advantage over soldiers less skilful. With fire arms, 
which strike from a distance, personal conflicts became less 
frequent, and the Infantry soldier, the gunner, were able to 
render service without being quite so perfectly instructed ; but 
now that the musket has been rendered capable of striking a 
group of two or three men six times out of a 100 rounds, at 
a distance of a quarter of a league, and that at 200 metres 
distant every shot takes effect, it is evident that constant fir- 
ing, and more especially the meeting of line against line, 
column against column, will become less frequent; that a 
change will take place in battles, and in manceuvres, and that 
in defence against an invasion, every national guard, however 
little varied a country may be, is enabled, under many cir- 
cumstances, to render the same service as a disciplined sol- 
dier. 

Doubtless, the more effectual an arm has been rendered, 
the more skilful should be the man who is to use it. Assur- 
edly, with the new musket, it is desirable not only to have 
special corps for its use, but also to have in every corps well 
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selected marksmen, and kept a long time. in the service. But 
in defending the country, when an enemy shall pass a defile, 
and we occupy the heights, when an enemy shall be on one 
side of a river and we upon the other, when an enemy shall 
advance upon our territory, and the people shall rise in his 
rear, against his convoys, upon his resources, against all his 
communications, is it not evident that then a peasant may fight 
without coming nearer than a quarter of a league (every one 
is brave at a distance), and thus the defenders of the country 
will be increased tenfold? All the danger will be thus in fu- 
ture for the aggresgors who shall advance ; hereafter every 
invasion will find a powerful resistance from the people de- 
fending themselves, and conquerors will be under the neces: 
sity of carrying into war more troops than it would be possi- 
ble to set in motion. Thus, this new arm, a French inven- 
tion, will not only be favourable to France, but also to all de- 
fence against attack, it will be in favour of the weak against 
the powerful, favourable to independence, to the rights, to 
the peace and the dearest interests of every nation, which is 
in fact the nature of real improvement. 


No. 2. Uron A new Musker WHICH HAS BEEN CONSTRUCTED, 
AND UPON A NEW CANNON WHICH HAS YET TO BE CONSTRUCTED. 


It is easier now to describe the great precision and greater 
range of the new musket, than it was to give to it these qua- 
lities ; but it will be useful to give this description, as it may 
be the best, perhaps the only means which may lead to the 
perfection of the cannon, as the musket has now been per- 
fected. We will examine then the elements which have 
been combined in order to give so great an improvement to 
the musket ; let us inquire how far each of these elements 
have aided in the success obtained, and this labor will be a 
commencement of that which may lead to the same result as 
respects the Artillery gun. 

Rifled carbines had been long celebrated for precision’; 
since the peace, continual expcriments have been made in 
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France with this arm ; it was found that although these rifles 
did give precision, they gave no increase of range, but, on 
the contrary, a diminution; it was then investigated what 
should be the number of threads, what their curvature and 
their form, and what would be the proper cartridge for this 
rifle. With all these objects, experiments on a great scale 
were made by the troops, and also during the war in Algeria, 
these experiments, together with the researches on the sub- 
ject by Messrs. de Ponteharra and Thiery, and other officers, 
have thrown much light upon a question which it had not 
previously. The researches were also highly aided by a hap- 
py idea of M. Delvigne. Before that suggestion, the bullet 
had to be driven into the rifle by blows of the mallet, there- 
by rendering the firing very difficult and very slow ; M. Del- 
vigne showed, in 1828, how the bullet could be made to en- 
ter easily into the piece, and to quit it in forced state. This 
conduced in a great measure to its present success, and thence 
firing, until then difficult, became as rapid as ordinary firing. 
M. Delvigne’s method required a chamber at the bottom of 
the rifle; this chamber, however, was not free from difficulty 
and inconvenience. M. Thouvenin proposed to substitute 
for the chamber a stem of iron within the axis, which in 
stopping the ball, struck it so that the lead was made to pe- 
netrate the threads. This stem, which could be adjusted to 
the common musket, a great advantage, took its place amongst 
the elements which have been tried. Very recently, one of 
the officers who have most contributed to the success of the 
new musket, M. Mignet, showed that the stem could be dis- 
pensed with by means of a very simple contrivance, (by 
whom invented I am not aware). The first experiments 
proved that, in doing away with the stem, so far from dimi- 
nishing the range and precision, both were increased ; hence, 
with the exception of some difficulties which probably will 
be surmounted, simplicity and much diminution of expense 
have been obtained. The stem of M. Thouvenin, by facili- 
tating the experiments has, however, contributed to the suo- 
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cess gained; these experiments without the stem would per- 
haps have been less simple and less conclusive. 

Another and very important element of success, was the 
elongated and cylindro-conical form of bullet. The elonga- 
tion ofa projectile has this advantage that, in an equal mass, a 
smaller surface is exposed to the resistance of the air, and 
that a projectile may be driven with equal force by a fire arm 
of less calibre. ‘This idea is not a new one, it is even of long 
standing, for in 1770, M. Turpin tried it at La Fére and at 
Metz; it was tried in the years 2, 6, and 9, (Revolution,) by 
M. Guiton de Morveau, with a cylinder of cast iron with a 
leaden ring; it was proposed by M. Bodeau in 1800; in 
1815 it was tried in Russia with an elipsodiacal projectile ; 
the English Colonel Millar experimented with the cylindro- 
conical form; experiments were made successfully at Charle- 
ville by Colonel Carron of the French Artillery in 1823; 
Captain Blois proposed the important suggestion of hollow- 
ing the projectile at the end, in order to send forward the 
centre of gravity ; after these proposals came those of Messieurs 
Thiery, Delvigne, and others. Finally, during the year 1844, 
and subsequently, Messieurs Tamisier, Migne, and Thouvenin, 
worked experiments which were very complete ; they together 
combined the different elements of the question, and carried 
on their labors with great perseverance. The Duc de Mont- 
pensier, who commanded at Vincennes, gave them a co-ope- 
ration which was equally scientific and cordial, and by his 
support prevented the delays and obstacles by which the 
commencement of every improvement is for the most part 
fettered. Amongst the new elements introduced were the 
circular grooves which M. Tamisier placed in rear of the cy- 
linder of the projectile; these grooves oppose to the air’s re- 
sistance, surfaces perpendicular to the direction, and, by an 
eventual resistance of the air conveniently provided for, 
the ball, when from any cause it has a tendency to alter 
ita direction, is made to resume its intended one. ‘These 


grooves are to the projectile what the shaft is to the ja- 
w 
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velin, feathers to the arrow, the tail to the rocket ; and 
here I may be suffered to observe that in this a considerable 
application has been made of the principle which, in 1823, 
caused the success of my shell guns, a principle which 
consists in obtaining the amount of required action, and 
in overcoming the resistance of the air by increase of the 
the mass and diminution of the velocity. Accordingly the 
old ball weighed only from 25 to 26 grammes, the new 
one weighs 48; the charge of powder for the old ball was 
9 grammes, that for the new one is only 4}; that is to say, 
that, like what was done in the case of my guns, the projectile 
weighs almost double, and the charge of powder is reduced to 
one half. Such have been the principal elements of the suc- 
cess obtained; and moreover that the ordinary musket may 
be converted into a carbine musket, which is an important 
consideration x the practical introduction of this improve- 
ment. And here let us record an observation which may add 
further to what has been gained ; it is, that it is much better 
to bring up the arm to the aim from below than from above, 
the firing is much more correct, and the reason is a palpable 
one; experience has proved its truth in Belgium, also in 
England, and the English have lately used this method on a 
great scale in their Indian war. 

No doubt there will be some difficulties as to details, and 
some objections, more or less well founded, against the general 
adoption of this new arm. But what are details in a ques- 
tion which affects a change in warfare, and which change, as 
has been shown, will favor the superiority of France, defence 
over attacks, and which is for the best interests of huma- 
nity. 

The foregoing facts, as respects the new musket, having 
been stated, let us now see what is the fact, and what can 
be done as regards Artillery, in order that this service may 
not remain powerless and stationary behind advancement, 
a position to which assuredly it will not willingly consign 
itself. 
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Many of the elements which we have enumerated may be 
in common with cannon and the ordinary musket, the form 
of the projectile, the great mass in lieu of the great ve- 
locity, &c.; but the projectile of cast iron cannot enter into 
the threads except by means of appendages or weak bolts; 
but the forcing cannot be effected toa projectile of cast iron 
as of one of lead ; but the friction in the threads being caused 
by a mass 200 and 300 times heavier than a musket ball may 
destroy all, but, &c. &c. It is then indispensable that, by 
some equivalent methods, what cannot be exactly copied may 
be substituted, and here is opened a vast field beset with ob- 
stacles. I am but imperfectly acquainted with what has been 
attempted for this object in different parts of Europe, but 
here are some facts upon this question. 

Long since, in 1742, Robins pointed out that it would be 
very advantageous to have pieces of Artillery rifled spirally 
like carbines; this improvement, he said, would effect a great 
revolution in warfare. In 1844, when the success of the 
carbine musket was certain, I was directed to endeavor to 
obtain a similar result for guns of Artillery. I worked at this 
object ; the 30th of July I delivered in my first report, and 
on the 27th December I gave in another upon the trials to 
be made. In 1845, according to some other proposals as well 
as mine, experiments were made at Vincennes with 6 pounder 
balls of different shapes; inconveniences were found, and 
neither precision nor increased range were obtained. In the 
same year the Marine Department granted me an experiment, 
from which I sought a certain result, which result was not 
obtained. 

About this time and, I believe, even before it, experiments 
were made in Sweden, after the plans of a Piedmontese offi- 
cer, M. Cavalli, and the result of these experiments was an 
increase of ranges over the ordinary ones of one-seventh, and 
even of one-third. 

The Marine also made some experiments for M. Delvigne 
(to whom is due one of the principal causes of the success of 
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the new musket.) It was considered by the Marine that the 
results of the experiments were not satisfactory. 

During the present year some new trials of M. Delvigne 
were exhibited ; of these trials (amongst which is the appli- 
cation of an ingenious idea) one was by means of projectiles 
of lead which does not solve the general question as to pieces 
of Artillery. ‘The other was upon projectiles in cast iron, 
those supplied with moveable appendages have been a fai- 
lure ; there were already different kinds of these tried in the 
experiments at Versailles, mentioned above. 

‘Lhe newspapers, and probably some memoirs of private 
individuals, have proposed different methods more or less 
worthy of consideration. Finally, the question is still agi- 
tated, but the solution and the probable means by which 
to arrive at it are still to be sought; yet this solution must 
be possible, seeing that in Sweden it has been partially 
obtained. 

That it is possible, is clear from a close attention to, and 
consideration of, existing facts ; itis possible, if, in place of 
giving theories for solution, we restrict ourselves (which is a 
hundred times preferable) to seek for the cannon what has 
been sought for the musket. But it is necessary to seek lo- 
gically, simply, and with perseverance. I am certain of the 
possibility, if we can surmount, by practical methods, simple 
in their nature, the difficulties presented by the cannon, and 
which the musket did not present; and this discovery is not 
alone possible, it is absolutely indispensable, unless it be in- 
tended that the Artillery shall be put down by Light Infan- 
try; and if the Artillery desire, instead of remaining in the 
back- ground, to make a progress in advance, which will give 
to it, on the one hand, guns rapid in manceuvre, and, on the 
other, guns more formidable as to precision and length of 
range. 

In this as in every thing, in order to obtain useful and ho- 
norable success, three things must be combined, KNOW- 
LEDGE, the WILL, and the POWER. 
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No. 8. On THE Mrans or Preventinc THE DrviaTION oF 


SprenicaL Prosecrives. 


Robins, Euler, Lombard, and other sarans, have, without 
solving it, treated of the questions of the deviations which 
are caused in the flight of the spherical projectile, by the dis- 
tance more or less observable between its centre of gravity 
and the centre of its figure. They have not agreed amongst 
themselves, and their opinions have been so far from a solu- 
tion of the question, that the Commission of the year 1803 
interpret them in one sense, whilst M. Poisson, in his Me- 
moire of 1838, gives a different one, and sometimes opposes 
those opinions ; Hutton, in his experiments at Woolwich in 
1796, remarked that a certain position of the projectile dimi- 
nishes the deviations, but the English Artillery had kept that 
remark a secret ; subsequently it endeavoured to derive ad- 
vantage from it, and particularly in the practice of shrapnell 
shells; but the advantages derived by these means were not 
such as to cause attention. 

In the year 1803, the report of the French experiments 
declared that “ shells with bottoms have a greater range than 
shells without bottoms,” and again stated that “ shells with 
bottoms deviated no more than shells without bottoms,” adding, 
however, these words, “an effect for which no reason can be 
given ;” and in the voluminous work which was then printed, 
these different effects are spoken of, surprise is expressed, 
and they are vatiously explained ; but, as a principle, it is 
laid down that the main cause is the vibrations within the 
piece. 

However, one important matter was then perceived (I am 
not aware that it was so for the first time), and M. Clement 
says that the irregularity of firing, as regards length of ranges, 
must be referred to the same cause which produces irregu- 
larities to the right or to the left; and in his work publish- 
ed in 1808, the same officer, after studying the experiments 

“1803, says at page 43: ‘ The flight of a shell becomes 
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longer and more regular, the greater the distance of its 
centre of gravity is from the centre of its figure.’” Every one 
thought at the time that this was a paradox; nevertheless, 
it was true. 

But M. Clement did not define what should be the res- 
pective position of the two centres in the fire arm, and his 
principle, without a knowledge of that position would give, 
as will be seen hereafter, in the greater number of his expe- 
riments, results altogether different from those he expected 
to have obtained. In 1813, the English communicated Hut- 
ton’s secret to the Prussians, who then had but little leisure 
to study the use of it, but subsequently they made some ex- 
periments and succeeded in a method by which the lateral 
deviations were diminished; they marked the shells with 
three red circles, so as to be enabled to place them in short 
howitzers in the described position. In 1826 and 1827, con- 
siderable experiments were made at Mayence, some of tke 
effects of the eccentricity were tried and kept secret ; but it 
would appear that only erroneous principles as to theory were 
established, and but little was done for practice. In 1828, 
some Austrian and Saxon Officers having witnessed the Prus- 
sian experiments, guessed the secret. In 1830, the Prussians 
imparted it to the Emperor of Russia, by whom experiments 
were ordered, and the Academecian M. Ostrogratski was di- 
rected to study this question. In 1835, the method reached 
Belgium, experiments were conducted there with great skill 
and nicety. In 1837, a Prussian Officer having brought the 
system (still however limited to lateral deviations) to France, 
some trials were made at Vincennes. In 1839, that Officer 
published in Belgium the results; but neither the report 
made in France of the trials at Vincennes, nor the pamphlet 
published in Belgium, lead to the belief that the means had 
been established, or that the true conditions of it were known, 
particularly as regards the range. In 1838, amongst ourselves 
we were so little agreed as to the causes of deviation, and of 
the method of avoiding them, that .M. Poisson, Inspector of 
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Artillery, savans of the highest order, in his very elaborate 
Memoirs, thus expresses himself: ‘ The equations of the 
movements of a projectile are too complicated to be possibly 
able to deduce their approximate values from their unknown 
ones, sufficiently simple to be of any utility ;” and he was 
forced to consider deviations, or their causes, to be very in- 
considerable ; yet, in practice, and particularly in hollow 
projectiles, they are often very great, and as to the distance 
between the centre of gravity, and the centre of the figure, 
his theory did not ascribe to the distance any considerable 
influence, yet, practically, that influence, as will be hereafter 
seen, is a very decided one. Finally, he gave nothing which 
materially advanced the theory, and nothing of which prac- 
tice might avail itself. 

Such are the historical facts, let us now see the Ballistic 
facts; the latter I will take at the moment when they have 
some value from the experiments made in Belgium. The re- 
sults of these experiments (passing over useless details) were 
as follows, taking the mediums : 


Istly. When the centre of gravity was above, the range 
was greater than when it was below, in the proportion of 
2,467 to 1,315. © 

Qndly. When the centre of gravity was to the right or to 
the left, the shots went always to the right or to the left. 

These experiments took place in Belgium between 1835 
and 1840, with different calibres. With a howitzer gun of 
the calibre of 150 (throwing the shell of Om, 27, horizontal- 
ly), the distance being 1,000 metres, by the method adverted 
to, the two first rounds exactly struck the centre of the target, 
and all the others at points very near to it. 

These results appearing to me to be worthy of attention, in 
1841 I asked and obtained permission to make some experi- 
ments at Metz, at the Polytechnic School there; the follow- 
ing are the principal results obtained by those experiments: 
A 12 pounder field gun, with its charge, its shot and common 
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bottom, at an angle of 4 degrees; again, with the same 
charge, the same bottom, and the same angle, but with a 
shot having an eccentric hollowing, so as to separate the cen- 
tre of gravity from the centre of the figure, and which weigh- 
ed 5 kilogrammes instead of 6; when the centre of gravity 
was placed on the right, the shots always went to the right; 
when the centre of gravity was placed on the left, the shots 
went always to the left; when the centre of gravity was 
placed at the bottom, the ranges were always short; when 
the centre of gravity was placed at the top, the ranges were 
always long; and the measures of the advantages obtained 
were as follows: ‘The medium range which, by the ordinary 
shot was 1,500 metres, was by the new method 1,900 metres, 
the increase was 400 metres. The mean deviations in the 
ordinary shot were 13 hundredths of the range, by the method 
they were only 8 hundredths, and the difference of range be- 
tween the longest and the shortest, by the ordinary firing, 
was 276 hundredths, whilst by the method it was only 153 
hundredths. 

Here then assuredly were considerable improvements, both 
as to the correctness and length of range, and moreover a di- 
minution of one-sixth of the weight of the projectile, which 
will considerably lighten the ammunition waggons. Similar 
results were obtained during these experiments, with the shell 
of Om, 15, whether with the small or great charge; and it 
may be seen in the tables of practice that, for example, with 
a charge of one kilogramme, and always at an angle of 4 
degrees, firing in the ordinary manner, that the medium range 
was 1,166 metres, whilst by the method it was 1,605 metres, 
giving an increase of 439 metres; and the superiority of 
precision, as regards lateral deviations, was very great, for, 
by the ordinary firing, the medium deviation was 16 thou- 
sandths of the range, but by the method was only 2 thousandths, 
an almost mathematical precision. I must, however, acknow- 
ledge that, from some inexpressible anomaly in the precision 
of the rounds, as regards the equality of the ranges, the shots 
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from this howitzer and this charge, were more reciprocally 
equal without the method. 

It may now be established, that the experiments conducted 
in England and in Germany having produced remarkable re- 
sults, those results having been much improved by the expe- 
riments in Belgium and tliese latter being confirmed by those 
made at Metz. ‘There is in the distance of the centre of gra- 
vity, from the centre of the figure of spherical projectiles a 
condition, which formerly was the cause of deviation and of 
difference of range, and which condition may become the 
means of obtaining precision and uniformity of ranges, long 
or short, at pleasure. ‘The theory of deviation, difficult, ar- 
duous, and incomprehensible, as it has been, even for the sa- 
cans, is rendered by these experiments simple, and perfectly 
demonstrated, and particularly, if not in all cases, at least in 
those of projectiles fired with care, advantages may be deriv- 
ed from these results, which may be most valuable. This 
Memoir was presented in 1841, but my proposal that atten- 
tion should be given to the subject was not accepted. ‘The 
following year I obtained from the Marine Department a 
trial of my howitzer gun of 80, and an experiment was made, 
the result of which was, that, at an angle of 10 degrees, with 
a charge of 6 kilogrammes the range was - 2,342 metres. 
with the same charge with the method - 2,923 my 
with a charge of 8 kilogrammes andthe method 3,236 PA 


Here then with the same charge, by the effect of the me- 
thod only, the range was increased nearly 600 metres, and 
an increase of 894 metres by merely adding alittle to the 
charge. 


More recently, having obtained from the Marine Depart- 
ment in 1844, a trial of a gun without a chamber of the cali- 
bre 120, of the weight necessary for firing solid as well as 
hollow shot, this trial (which was successful) gave as the re- 
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sult, in reference to the question of the two centres and of the 
method, as follows: (charge 9 kilogrammes, angle 10 degrees): 


Range of solid shot, - - - 2,422 metres. 
Range of ordinary shell, - - 2,465 ,, 
Range of shell with the method, 2,866 ,, 


Here an addition of range was attained by employment of 
the method of 401 metres. 


This method therefore, is worthy of attention, aseuredly, 
if means be discovered by which Artillery may be enabled to 
fire projectiles which are not spherical, possessing the preci- 
sion and greater range which have been obtained for the new 
musket (which question has been treated of in a former paper), 
the advantage to be obtained, by the method for the correc- 
tion ofthe effect of the two centres will be exceeded, and that 
method will have only served for the purpose of throwing 
light upon the theory which, to the present time, has remain- 
ed obscure. 


But so long as the Artillery, for want of better, is fixed to 
projectiles of a spherical form, I cannot understand why it 
should reject the employment of a method approved of by 
other nations, and which gives at once much greater lateral 
and longitudinal precision, and which, moreover, affords a 
certainty of obtaining with regularity the utmost extent of 
range.* 


© Extracts from the Minutes of Proceedings of the Royal Artillery Institution. 
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